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.NLY a few years ago the establishment of 
scheduled air transportation for passengers 
and mail across the vast ocean barriers which 

have hindered swift international trade for centuries 
was considered a wild dream. Yet the dream became 
reality on April 17, 1935, when the Pan American 
Airways Clipper crossed the Pacific on a scheduled 
flight to Honolulu, and later by well controlled steps 
(after infinitely careful preliminary preparation) 
pushed her way across to Midway, to Wake, to Guam, 
and to Manila. It is no longer questioned that rapid 
and comfortable transportation by air across the oceans 
will be routine within a few years. Although the 
development of aircraft making possible this great 
advance has been much more rapid than the develop- 
ment of any other form of trans- 
portation, what knowledge we do 
have has been gained only by a vast 
amount of meticulous study and ef- 
fort on the part of the manufacturers 
of equipment and operators. 

The writer believes that while 
Various types of aircraft, heavier as 
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LIPPERS 


The designer of ships that have 
pioneered ocean routes discusses some 
of the problems of transoceanic flying 


equipment 


well as lighter than air, could be and on several occa- 
sions were successfully used, it is the large flying boat 
which offers most advantages for the safety, efficiency 
and success of a regular transoceanic airline. This, 
however, must not be considered a final prediction for 
the future. Eventually, other types of aircraft may 
be developed that will offer enough advantages to 
warrant careful consideration of their possibilities. 
For example, aircraft with power units, fuel, useful 
load, living quarters, etc. situated inside the wing 
boundaries may be developed and may prove satisfac- 
tory for transoceanic service. Other types may be 
developed that will take off from the ground or even 
from a rail track [cf. “Land Launched Seaplanes,” 
Frank T. Courtney, Aviation, September, 1936—Ed. ] 
and will have provisions for landing 
on the water either in cases of emer- 
gency or regularly. For the imme- 
diate future, however, the large fly- 
ing boat appears to offer the best 
solution. Several considerations point 
to a flying boat of reasonably large 
size—say 80 to 100,000 Ib. minimum. 








Why larger boats? 


The importance of the 
service and the substan- 
tially long flights necessary 
on non-stop crossings of 
major oceans require two 
shifts of crew with prop- 
er arrangements for rest, 
sleeping and dining facil- 
ities. The importance of 
the service will also require 
large and expensive equip- 
ment for radio, navigation, 
etc. This equipment and 
large crew is a costly over- 
head which can be justified 
only by carrying a number 
of passengers well in excess 
of the number of crew. 
The passengers must also have good accommodations, 
sleeping quarters, dining service and plenty of room 
to move about. 

Finally, the importance of reliable flight for thou- 
sands of miles without forced landings makes it vital 
that the major mechanisms of the plane (motors, fuel 
and oil tanks and lines, controls, etc.) should be 
accessible for inspection and maintenance in flight. To 
enable the crew to carry out such work properly it 
would be necessary to carry on board a small repair 
shop and stock room with the essential spare parts and 
materials. It would be necessary to provide accessi- 
bility to all major parts of the boat hull and wings for 
whatever service or repair might become necessary. 
These, and many other considerations, point to an air- 
craft of substantially large size for transoceanic travel. 

Not the least among other requirements, the plane 
must have at least four (and possibly six or more) 
engines to permit good flying characteristics should 
part of the engines be out of commission. It must 
have good blind flying characteristics and be well 
adapted to fly in stormy weather. The latter suggests 
the need for heavy wing loading. It is probable that 
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Three stages in Sikorsky design, 

The single engined 8-39 (above 

right) came along between the 

twin engined 8-38 and the four 

engined 8-40 (above left). The 

8-42 (circle) is the present Sikor. 
sky Clipper. 
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wing loadings between 30 and 40 Ib. per square foot 
will be commonly used on such ships. [See also Journal 
of the Aeronautical Sciences, July 1936, p. 319.—Ed]. 

But undoubtedly the most difficult problem is in 
obtaining the requisite long flying range. This can 
not be secured by any means other than through all- 
round high efficiency of the aircraft. The plane must 
possess excellent performance and flying characteristics 
in spite of the combination of heavy wing loading with 
heavy power loading. Therefore, a very clean design, 
high aspect ratio and high L/D are essential. 

The 4500 mile range which is adequate to permit 
non-stop operation across the North Atlantic (whic 
also appears sufficient for any other major air route i 
the world) may not appear at first to be particularly 
difficult to obtain. Several standing world records aft 
above this mark. The present seaplane record, how- 
ever, is still considerably below this figure, and what 
is more important, record flights are usually made with 
the ship overloaded above the A.T.C. stress requife 
ments, fitted with no soundproofing, and carrying little 
or no payload. For the case under discussion, 
plane would have to produce this range within the 
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jad factors, take-off, stability and other characteristics 
required by the regulations. The ship further would 
have to carry a payload of 7-10 per cent of the gross 
weight. A lifting capacity about equal to the payload 
would have to be assigned to the various items of com- 
fort such as carpets, soundproofing, sleeping and dining 
accommodations, galley, food, water, heating plant, 
dectrical equipment, etc. Thus on a plane of 100,000 
lb. gross, these items would represent a load of 8 to 
10,000 lb. according to the degree of luxury required. 
From the standpoint of design engineering, all this is 
useful load to be carried in spite of the fact that in 
a contract it is usually called structural weight. To 
combine the carrying of all interior furnishings, plus 
30 or 40 passengers, luggage, a large crew and exten- 
sive equipment, with a 4500 mile cruising range is a 
very difficult problem, and at the present time there 
is no airplane in existence that can accomplish this feat. 

Only a few years ago such aircraft could not have 
been produced on the basis of knowledge and mate- 
rials then available. However, the progress that has 
been made in aviation in general and in the several 
items mentioned below has made it possible to build 
a transoceanic airliner to fulfill the above mentioned 
requirements. Outstanding have been (a) the develop- 
ment of the constant speed propeller; (b) the remark- 
able improvement in engines, particularly in high take- 
off rating combined with low fuel consumption at 
cruising power; (c) various aerodynamic develop- 
ments, particularly special types of flaps to meet take-off 
and landing conditions with the use of high wing 
loading. 

It is worth mentioning that when a new design is 
under consideration and diligent effort is being made 
by an engineering group to raise performances to a 
possible maximum, it often appears that there is no 
course open for further improvement beyond the design 
which is being prepared. When the plane is finally 
completed and thoroughly tested and studied, however, 
essential direct information and valuable experimental 
data, together with general research and other informa- 
tion, becomes available. This in turn opens new 
avenues of possible improvement, and gradually a more 
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A section of the 8-45, now in engineering, indicative of the 
size and general a dati of tomorrow’s clippers. 
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advanced design is evolved which often exceeds by far 
the previous one. An example of such progress can 
clearly be seen in the accompanying tables which give 
comparative performances of the S-40 and S-42 flying 
boats, both designed by the same engineering group. 

The S-40 was placed in service in 1931. The first 
plane, called the “American Clipper,” is the ancestor 
of the flying Clipper ships of the Pan American fleet. 
In 1931 this ship was considered one of the leading 
seaplanes in the world. In 1934 the S-42 Clipper type 
was placed in service. This ship was used to make a 
considerable reduction in the time of the South Ameri- 
can schedule, and in 1935 it made possible the begin- 
ning of regular trans-Pacific flying. 

The following tables give comparative data on the 
S-40 and the latest type of S-42, the S-42-B, based on 
a range of 1000 miles. 


Table I 


8-40 S-42-B 

SD WU GE s cikbs se babs duly TESS os 608 bes 34,000 lb. 42,000 Ib. 

rant DURE asks 60 Vases 5s scReebeinies sednubs 1,000 Ib. 4,550 Ib. 

Por L ant) neciedas Made ae hdd beibesco-obbdees bas 1,000 Ib 1,000 Ib. 

tie te eaiG siwedwet o> o0eK 604509 3,200 Ib 9,850 lb. 
Cruising Spesé’ (i Se 50s) PRB Mase ccccecses 115 154 
EE, SRI 5 5 86-0.005.0' 0 0004.00 506 698 0% 137 180 
Horsepower Dee Linsebeaee pos ook a ebed eee 2,300 3,000 
Landing  smeen, i Bes sloyhea's aan ieee 65 6 
TN 5Bs de a bbb S600 s voe'ccescs cess 1,000 1,000 
PERE Foccbeer scons peccescessucnes 19.5 1.3 


Table II gives the comparative efficiency of both ships based on 
ton-miles of payload per gallon of fuel on the basis of a thousand 


mile range. 
8-40 8-42-B 
DEGGIE) MOOR 5 vin cis bbs ccc ccecevsoncecese .82 1.0 
Payload in tons (1000 miles)............ee0. 1.6 4.925 
SE Ne MO ic canrcocéosccnseszessces 1.31 4.925 


Table III gives the comparative range of both planes based on the 
same crew, same flying equipment and 1000 lb. of mail carried. 


8-40 8-42-B 
I IE Gin vay cislnica's Gass Wat bese eebees 34,000 Ib. 42,000 Ib. 
.,  — Sal eeRAieo i esereoeeac aay a 21,000 Ib. *21,050 Ib. 
a ES Se ee re a 1,000 lb. 
ST sticking abeddes é$0¥ Gascdowrseasviaalads 1,000 Ib. J 
Sa 5 ekg beh a Fh a weheneeeb eae 9,400 Ib. 16,700 lb 
cia Wiwh dads Fede een od noo pons sceadeeess 600 Ib. a b. 
ERE Rene onee 1,000 lb. 
i cleGiuvend snes oeaont 68400000 1,810 3,460 
TD So biio cs dscnese cv eccstendones 835 


* Weight Empty with extra gas tanks. 


It is not the object of this article to discuss the 
various items on which the general efficiency of a 
design depends. It may, however, be of interest to 
mention briefly the few particular factors that influ- 
ence the relation between size and efficiency, because 
certain disagreement exists on this subject. In the 
past it has often been considered that the structural 
weight of a plane of substantially larger size would 
become prohibitively great compared to the lifting 
capacity of the wings, and therefore, the larger the 
plane the smaller would be the ratio of useful load to 
gross weight. 

Space does not permit going deeply into this prob- 
lem, but an extensive study of this subject brought the 
writer to the following conclusions: 

(1) While it is correct that the structural weight 
of the wing increases faster than the lifting capacity 
when the plane becomes larger, the structural weight 
of most other items may remain substantially in pro- 
portion to the gross weight and the proportional para- 
site resistance improves in the larger ship. This is 
particularly noticeable with respect to boat hulls and 
side floats, as can he seen in Table IV on page 49. 


(Turn to page 49) 
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The author, formerly AVIATION’S West Coast Editor, 
now associated with Al Menasco and his engine com- 


pany, has had unusual opportunity to size up design 
trends at this year’s National Air Races. 


WO outstanding design features 

marked the 1936 National Air 

Races and, if they may be taken 

as indicating a trend, both were 
of significance. Most striking was the 
almost complete sweep of the racing 
field by aircraft powered with engines 
of in-line type, but one place being 
taken by a radial powered plane in 
the course of all free-for-all closed 
course racing. Also noteworthy was 
the complete dominance, for the first 
time in the history of American racing, 
of the “clean” airplane; the cantilever 
monoplane with retractable landing 
gear, and with no exposed struts, wires, 
or other drag producing features. To 
observers accustomed to a long line of 
wire and strut braced racers with 
fixed landing gears, such as the Laird 
Solution, the Gee Bees, Wedell-Wil- 
liams, Howard’s “Mike” and “Mister 
Mulligan,” “Miss Los Angeles,” Miles 
& Atwood Special, and other famous 
and successful racers which have been 
wont to scream their way to victory 
to the tune of the howling brace wires, it 
was a cause for pop-eyed perturba- 
tion to witness cantilever monoplanes 
with fully retractable landing gear win 
all first places in the meet, the first 
two places in both 550-cu.in. events, 
and the first four places in the Thomp- 
son Trophy. It would seem that noth- 
ing short of a design miracle can ever 
dethrone the cantilever monoplane 


racer. 





Nevertheless, the cautious designer 
will not be stampeded into a complete 
abandonment of his beloved wire braced 
thin wings, etc., without at least giv- 
ing a few thoughts to the fact that the 
wire braced “Miss Los Angeles” has 
placed in the money three times in 
three starts in Thompson Trophy com- 
petition, and that the strut braced 
Chester Special, with fixed cantilever 
landing gear, this year was beaten only 
by the new Folkerts Special flown by 
Neumann in both 375-cu.in. events, and 
defeated all of the 550-cu.in. contend- 
ers but Detroyat in the Greve Trophy 
Race when it placed third behind De- 
troyat and Neumann in that order. 

In fact, one of the most significant 
features of the 1936 races’ was the 
performance increases shown by Ches- 
ter’s “Jeep” and McKeen’s “Miss Los 
Angeles.” Finishing the 150-mile 
Thompson Trophy Race at an average 
speed of better than 230 m.p.h., more 
than 10 m.p.h. faster than the 1935 
winning speed, the “Miss Los An- 
geles” still could do no better than 
fifth place. Chester’s speed of 230.479 
set in the 375-cu.in. class was also bet- 
ter than 10 m.p.h. faster than the win- 
ning time in last year’s Thompson 
event, but netted him no better than 
second place. These examples will 
illustrate the remarkable advances 
made by strut and wire-braced racers 
this year, an accompanying table giv- 
ing a clear picture of the year-by-year 





speed improvement which has been 
shown by all of the well-known racing 
planes. Nevertheless, on the basis of 
performance at Los Angeles we must 
return to the monoplanes with “washed 
faces” for the real design lessons of 
the meet and leave next year to an- 
swer conclusively whether further 
cockpit fairing, engine cowling, wing 
area reduction, etc., can bring “Miss 
Los Angeles” and others of her ik 
back into favor. 

Unfortunately, the plane which per- 
formed best is one of which the least 
is known from the standpoint of detail 
design. However, Detroyat’s Renault- 
powered Caudron racer has been af 
outstanding European performer for 4 
number of years and the general fea- 
tures of this machine are well known 
to the majority of American designefs. 
(See “L’Affaire Caudron’”—AvIaTION, 
July, 1935.) Of Detroyat’s plane the 
most significant point is that there is 
no one outstanding feature which over- 
shadows others, The engine, the pro- 
peller, and the airplane itself each 1s 
a component part carefully balanced 
to fit into a race plane symposium which 
has resulted in the finest landplane 
racer yet developed anywhere in the 
world. Of low-wing, cantilever momo- 
plane design and all wood construc 
tion, the Caudron is not a small plane 
for its power, nor is it extremely heavily 
loaded as have been some of the Amef- 
ican racers. The: fuselage appeafs 
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Race People 


By Charles F. McReynolds 


* 


large, but slim lines and careful join- 
ing of wings and control surfaces to 
the fuselage proper have kept drag at 
aminimum. The pilot’s cockpit fairing 
also appears somewhat large, but a 
close inspection reveals extremely fine 
lines, allowing barely width for the 
pilot to turn his head, and with the 
enclosure merging perfectly imto the 
fin. All surfaces of the plane are per- 
fectly smooth with a glossy finish which 
must add somewhat to the speed. The 
wing is of ample area but of very thin 
section and is understood to feature 
multi-spar construction with heavy ply- 
wood covering. Certainly Detroyat did 
not slight the sharp pylon turns, clip- 
ping them as closely as the Americans, 
even when racing at 300 m.p.h. or bet- 
ter, indicating that the wing structure 
is not so delicate as some had sup- 
posed. Landing gear is operated by a 
compressed air-bottle system, with an 


MAJOR AIR RACE SPEED CHAMPIONSHIPS 
— YEAR BY YEAR — 


Photos by McReynolds 





Above—Bendix winning Beechcraft piloted by 
Louise Thaden. Below—Thompson winning 
Caudron flown by Detroyat. 


emergency hand pump. Dual lights in- 
dicate the gear position and spare light 
bulbs are available for the pilot in the 








Per- event of failure of those installed. The 





Net 
1932 1933 1934 1935 1936 mph. centage NE Ra : ’ 
8 in speedin speedin speedin speedin increase gain cockpit is nicely finished and comfort 
mph. mph. mph. mph. mph. aes on ie ably upholstered. It can safely sab 
that Detroyat flew the most comfort- 
Fa! Tropay Race.. 252.686 237.952 248.129 220.194 264.261 11.575 4.58% able race of any pilot in the meet. — 
—t — Gone The two pitch Ratier propeller is 
Gave T also air operated and is understood to 
lenin derlen ts" 171.671 196.95 213.257 212.176 247.300 75.629 44.05% have had a variation of twelve de- 
Sart Trorny R poy ont.aee 00.000 Saseel grees between take-off and high speed 
pay Race...... 132.246 168.91 202.183 200.565 344 93% The two-speed propeller and 


(875-cu.in. displacement.) 


positions. 
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air-operated retractable landing gear 
helped materially to speed up the take- 
offs and Detroyat was invariably the 
first back around the home pylon after 
making the scattering turn. 

As to the engine, or engines, used 
by Detroyat, he did not change engines 
during the meet, but used the same 
eight-liter, six-cylinder supercharged 
Renault in the Thompson as in the 



























Photos by McReynolds 


Greve race. According to the most reli- 
able information, which was obtained 
direct from the French crew, the Ren- 
ault engine never turned faster than 
3,250 r.p.m., at which speed it delivered 
370 hp. Most of Detroyat’s racing was 
at about 3,100 r.p.m. with an output of 
around 330 hp. Like the rest of the 
airplane, the Renault engine is not in 
itself particularly remarkable or inor- 
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dinately powerful for the cu.in. dis. 
placement. Small details such as yp. 
usual development of the in-line type 
engine cowling, the use of skin type ojf 
radiators, a tunnel carburetor scoop. 
ram extending forward to the nose 
cowl under the full length of the en- 
gine, and other such points as have 
been developed by the French during 
years of concentration on the perfec- 
tion of this particular model, explain 
the superior performance which com- 
pletely outclassed the best of the Amer- 
ican racers. 
troyat considers his present racer obso- 
lete and plans to return in 1937 with 
one capable of better than 400 m.p.h. 
No race report of recent years would 
be complete without giving generous 
mention to the designs of Keith Rider, 
whose racers took second and third 
places in this year’s Thompson Trophy, 
rating him as number one American 
speedplane builder. Had the modified 
Rider racer flown by Kling not crashed 
at the close of the Greve Trophy race 
it is very possible that it would have 
finished a bang-up fourth to give Rider 
three out of the first four awards, and 
place three of his designs ahead of all 
others of American construction. Kling’s 
Rider racer placed third in the 1935 


, Michel Detroyat (right). 

Fig. 2. Roger Don Rae and the 
Rider Special. 

Fig. 3. Mr. and Mrs. Marion McKeen 
conditioning the “Miss Los 
Angeles.” 

Fig. 4. Dave Elmendorff and Rudy 
Kling. 

Fig. 5. Art Chester and A. 8. 
Menasco. 

Fig. 6. Amelia Earhart chats with 

the girls. 
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Photos by McReynolds 


Fig. 7. Richard Granere, Canadian 
stunt pilot. 


Fig. 8. Roscoe Turner and Mrs. 


Turner. 

Fig. 9. Harold Neumann, 1935 
Champion with his sensa- 
tional Folkerts Special. 

Fig. 10. Dave and Mrs. Elmendorff. 

Fig. 11. Cliff Henderson and Sam 

Gates, General Chairman L. 
A. Junior Chamber of Com- 
merce Aviation Committee. 





Thompson Trophy and had shown out- 
standing performance in the qualifying 
trials this year. The Wasp Rider racer 
flown by Earl Ortman as the “Gilmore 
Special” was built about two years ago 
but had not previously competed. This 
year, owned by Hal Marcoux of the 
Douglas Aircraft Company, the plane 
was completely rebuilt to Douglas 
standards of finish, detail refinement 
being introduced throughout and great 
attention being given to the engine in- 
stallation in order to insure reliability 
tather than extreme speed. The plane 
justified such preparation when it 
cruised easily into second place in the 
Thompson at a speed close to the best 
previous record made in 1932 by Jimmie 
Doolittle. Only radial powered racer 
in the meet, the Wasp S1D1 was com- 
pletely conditioned by Ralph Bushey 
and an entirely new engine cowl was 
installed, which, together with an ex- 
haust collector ring, improved engine 
cooling as well as air flow around the 
fuselage. The plane was equipped with 
hydraulic retractable landing gear. 
Newest of the Rider racers were the 
Rider Special flown by Roger Don Rae 
and the Elmendorff Special of Rider 
design which was built and flown by 
David R. Elmendorff. These planes are 
of substantially identical design, the 
Rider Special having 2 ft. less span and 
> ft. less wing area than the Elmen- 





dorf Special; therefore a brief descrip- 
tion of the Rider Special will suffice 
for both. Departing from previous 
aluminum monocoque fuselage construc- 
tion which has featured all Rider racers, 
the Rider Special employed steel tube 
fuselage structure, with wood fairing 
and cloth covering. Stabilizer is of 
stressed skin aluminum alloy sheet con- 
struction, but the remainder of the em- 
pennage is steel tube fabric covered. 
The wing is of monospar type with 
one heavy beam at approximately one- 
third the chord and straight across 
spanwise from tip to tip, the wing 
tapering in plan form and thickness. 
A nearly symmetrical airfoil section 
is employed, with manually operated 
flaps. The landing gear is cleverly de- 
signed so that, although attached di- 
directly to the main spar, an auxiliary 
steel girder across the fuselage to the 
forward portion of the landing gear 
supports relieves the spar of torque 
stresses due to landing loads. The 
gear folds directly inwards into the 
belly of the fuselage and is completely 
faired in. Manual retraction was used 
after preliminary experiments with an 
electric drive. Hydraulic brakes were 
fitted to the Rider Special only. 

A cartridge type oil cooler was fitted 
in the upper left portion of the engine 
cowl, air being taken in through a tun- 
nel from the nose and exhausting into 











































This 
The 
engine cowling featured a venturi slot 
completely around the fuselage similar 
to the practice initiated by Howard in 
his racer “Mike”. The engine itself was 
very completely baffled to permit airflow 


the engine compartment proper. 
feature proved most desirable. 


only over effective surfaces. Further 
improvements in engine cowling are 
believed possible and a better detailed 
design of the exit slot should improve 
the performance of the plane through 
lowered turbulence of fuselage airflow, 
as well as through improved engine 
cooling. As is customary with Rider 
racers, the plane was not finished in 
time for the races, being test hopped 
the day before the races by Roger Don 
Rae, Consequently, during its first race 
the engine was not turning faster than 
2,500 r.p.m. and the ship did not show 
the speed expected. By whittling a 
little off the propeller each night Rider 
was able to increase the r.p.m. to around 
2,750, still slow compared to the speed 
at which some of the pilots were turn- 
ing the Menasco B6S engines, and the 
speed of the plane to an average of 
better than 236 m.p.h. in the Thompson 
Trophy, in which the best lap speed 
was approximately 248 m.p.h., indicat- 
ing that, with a little further grooming, 
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this plane will be a most interesting 
performer and may even be expected to 
approach the Renault-Caudron. Speci- 
fications of the Rider Special include 
span, 18 ft.; length overall, 19 ft.; 
height, 5 ft.; wing area, 65 sq.ft.; 
weight empty, 930 lb.; loaded, 1,400 Ib. ; 
wing loading, 21.5 lb. per sq.ft.; power 
loading, 7 Ib. per hp.; estimated land- 
ing speed, 75 m.p.h.; top speed, 270 
m.p.h, 

Most pleasing new airplane from the 
standpoint of design, performance, and 
all-around excellence was the new Fol- 
kerts Special flown by Harold Neu- 
mann and built in Waterloo, Iowa, by 
Clayton Folkerts. This Menasco pow- 
ered monoplane is fitted with a super- 
charged 363 cu.in. “Pirate” Model C4S 
engine. To understand its success it 
was necessary to delve a bit into history 
as the name Folkerts is not commonly 
known in the industry, though from now 
on it certainly should be. Clayton Fol- 
kerts came from the Monocoupe factory, 
where he spent six years in the engi- 
neering department, having among other 
jobs the complete supervision of design 
and construction of the Monocoupe Spe- 
cial that was built for Colonel Lind- 
bergh. Recently with Waco, Folkerts 
left to associate himself with Harold 
Neumann and Ted Fordon in the de- 
sign and construction of the new Fol- 
kerts Special racer. Although the de- 
tailed stress analysis on this plane was 
performed by Fred Knack, of the Doug- 
las Company, the design and construc- 
tion are the direct work of Folkerts 
himself and he must be given credit for 
the continuous successful operation of 
this plane at the races. The writer 
made a sincere effort to photograph 
the plane all in one piece but this proved 
impossible as, during the week at Los 
Angeles, Folkerts kept the ship strewed 
all over the shop as he continually dis- 
assembled or assembled it in the course 
of his constant check on every detail of 
operation, condition of tanks, engine 
cowling, flap gear, landing gear, etc. 
It is encouraging for those interested 
in the development of racing to know 
that Folkerts, like Keith Rider, intends 
to make the construction of race planes 
his business. 


The Folkerts Special is a mid-wing 
monoplane of cantilever type with can- 
tilever control surfaces, fully retract- 
able landing gear, and trailing edge 
flaps. Fuselage construction is of steel 
tubing with wood fairing and cloth cov- 
ering, while the monospar wing has a 
spruce I beam and plywood covering. 
The horizontal stabilizer is similar to 
the wing in construction while the re- 
mainder of the control surfaces are 
built up of steel tubing with fabric 
cover. The wing is interesting for its 


“neutrality,” tapering in plan form, and 
tapering both ways in thickness to 
give no dihedral angle, while the air- 
foil section is very close to a symmetri- 








cal curve to reduce stresses on the single 
spar, and improve airflow at top speeds. 
At first inspection it is difficult to ac- 
count for the superior speed of the Fol- 
kerts Special, as, like the Renault-Cau- 
dron, it is a rather large plane con- 
sidering the engine fitted. 

As long or longer than any of the 
550-cu.in. racers, the Folkerts looked 
even larger than it was. Even so the 
wing area was greater than any other 
plane in the 375-cu.in. class with the 
exception of the M. & A. Special, which 
had an identical area, 50 sq.ft. But 
considering the clean lines of the plane 
with landing gear retracted, the fine 
streamlines of both wing and fuselage, 
and the light weight of only 700 lb. 
empty, it was apparent that the design 
was definitely fast. This was made 
even more apparent in the air where, 
with no perceptible fuss and turning 
the engine several hundred r.p.m. slower 
than competing racers of like power, 
the Folkerts slipped past every other 
plane in its class and raced in ahead 
of all 550-cu.in. entries except Don 
Rae’s Rider and Detroyat’s Caudron. 
The Fahlin propeller of wood construc- 
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tion, of relatively low diameter and 
high pitch, was obviously efficient. Of 
particular interest was the landing gear, 
which sacrificed nothing by being re 
tractable. Of semi-cantilever design 
the gear presented a low drag when ex- 
tended, permitting quick take-off, and 
was equipped with shock cord absorp 
tion for smooth landings which were 
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consistently made without the danger- 
ous hopping and bouncing which char- 
acterized certain of the stiffer and 
closer coupled racers. The landing 
gear softness was further aided by the 
use of Goodrich low-pressure tires. Re- 
tracting backward into the belly of the 
fuselage, the landing gear automatically 
closes trap door fairing around itself, 
completely streamlining the fuselage in 
flight. When extending the gear, the 
trap doors automatically open and stay 
in proper position. Being disposed 
longitudinally along the fuselage, the 
trap doors present a relatively low drag. 
Also, the opening being longitudinal 


does not create the unpleasant drag of 


the usual spanwise hole in the bottom 
of other planes of low-wing type. The 
gear is operated by a crank through a 
chain, the same trip acting to release 
the gear from the locked position either 
extended or retracted. The operation 
of retraction is assisted by wind pres- 
sure, as the gear flops almost all the 
way up when tripped on take-off and 
the pilot has to exert little effort to 
complete the retraction. Extension is 
not difficult as the air pressure is par- 
tially balanced by the weight of the 
gear. In the event of failure to extend 
the gear the belly of the fuselage is 
reinforced for a skid-landing. 

Flaps are operated by a lever control 
working through a slot in the fuselage 


at the junction of the wing trailing 
edge. With piano type hinges along 
the lower surface the flaps con- 
tribute both lift and drag when in the 
down position. The pilot is supplied 
with pure air by means of a rubber 
hose running from the forward part 
of the windshield with the intake point 
ahead of possible contamination by en- 
gine fumes. Thus the pilot can breath 
clean air even though the cockpit is 
filled with carbon monoxide. Appreci- 
able improvement in cowling lines and 
plane performance has been accomp- 
lished by using a propeller hub exten- 
sion which carries the propeller some 
84 in. ahead of the normal position on 
the C4S Menasco engines and permits 
finer lines around the engine nose cowl- 
ing as well as much improved intake 
passages for the cooling air ducts. The 
propeller spinner is unique for its 
rounded nose, probably more efficient 
than the pointed spinners heretofore 
used. Torpedo lines of the nose carry 
back through to a major portion of the 
fuselage, the extended lower section 
around the engine being gracefully 
merged into the fuselage lines. Air for 
the engine side scoop is taken in through 
a relatively long tunnel which permits 
building up substantial pressure. Much 
the same result is accomplished over 
the heads by using a head scoop tun- 
nel with individual air ducts to each 
cylinder head. The result has been a 
very cool running engine, the top cyl- 
inder head temperatures being reported 
as around 400 deg. F., or about 100 
deg. under less efficiently cowled racers. 
Slight ram is obtained from a carburetor 
scoop although this effect will probably 
be further emphasized by extending the 
carburetor intake scoop forward in emu- 
lation of the Caudron. Detailed speci- 
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fications follows: Span, 16 ft.; length, 
21 ft.; height, 5 ft. 3 in.; wing area, 
50 sq.ft.; weight empty, 700 lb.; gross 
weight, 1,000 lb.; wing loading, 20 Ib. 
per sq. ft.; power loading, 6.66 lb. 
per hp. 

It is interesting to compare the Witt- 
man Special “Chief Oshkosh” with the 
Folkerts. Wittman has an unlovely 
appearing plane, a square rigged, sharp 
cornered little cuss with funny looking 
cantilever spring landing gear and wire 
braced mid wing, with a tin cornucopia 
for a propeller spinner, and a piece 
of alumium wrapped around the engine 
for a cowling. Its chief virtue has been 
its habit of consistently winning prize 
money in race after race, year after 
year. This year he installed a Menasco 
C4S supercharged “Pirate” engine in 
place of the Cirrus used during the 
past four or five years, and showed 
plenty of speed in preliminary trials. 
Unfortunately, while battling with Neu- 
mann for the lead, Wittman was forced 
out on the nineteenth lap of the Shell 
Trophy 375-cu.in. event, believed to be 
as a result of trouble with the propeller 
extension shaft which he had used. The 
Wittman plane will shortly be running 
again, probably almost as fast as Neu- 
mann’s Folkerts and possibly faster than 
Chester’s “Jeep,” which he was leading 
when forced out of the Shell Race. The 
chief characteristic of the Wittman 
racer is the small wing and light weight 
of the plane. The speed attained illus- 
trates the fallacy of supposing that 
super-scientific design is necessary for 
outstanding performance. 

For all its awkward appearance, how- 
ever “Chief Oshkosh” has been cleverly 
designed. By use of the propeller ex- 
tension it has been possible to extend 
the engine cowling forward symetrically 
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RACING FORM CHART — Showing the year-by-year 
course competition. (Figures given are in each case the 


‘ormances of the various racing planes in actual closed) 
time in closed course competition.) m.p.h. 











1932 1933 1934 1935 1936 
Ben O. Howard's “ Pete” 375-cu. 
in. class. Wright Gipsy engine 127.347 =... ce ee eee 159 .965 153 .027 147.565 
S, J. Wittman’s “ Chief Oshkosh” 
375-cu.in. class. Cirrus —_ 132.246 166.511 186.603 189.384 °215.079 
*Menaseo C45 engine in 1936. 
Chester Special 375-cu.in. class. 
NOTES Menasco C48 engine.......02.0 -00-0-c0+++» 154.865 203.382 200.565 230.479 
Miles & Atwood Special 375-cu.in. 
It ae ienificant to — a Dae pissing dem, Meneaso Clb engine... .........-... 170.137 206,241 197.772 223.159 
n the 1936 Greve Trophy Race is faster 
pe but two previous Thompson Trophy Folkerts Special 375-cu.in. class. rape 
Races, and that the wineing spess in the Ls. . Jc r5cccbed. vowenpaeeedes opodeensedees ebeeseeceros 
1936 875-cu.in. Shell Trophy ce was faster Ben 0. Howard's “ Mike” 550-cu. 
and bg the 1985 Thompson Trophy speed. in. class. Menasco B6S engine 191.073 199.870 211.553 212.716 223.714 
sixth place in the 1936 Thompson Trophy ge janet 
Of Race was taken at a speed more than 6 Kling’s Rider Racer 550-cu.in. 
rear we faster than the winning speed of the class. Menasco C68 engine.... 182.220 191.580 211.003 213 .942 226.444 
— 1985 Thompson Trophy. Only pilots in “ Miss Los Angeses” 550-cu. 
in the history of Thompson Trophy competition in, class. Menasco C6Sengine ............. -...0eeee0eee 214.929 206 .425 230.465. 
as have exceeded the speed of the man placing ‘ : 
sign last in the 1936 Thompson Trophy event. Rider Spotl 550-cu.in class. s08.000 
| €X- The relatively better improvement in speed enasco engine eeeeceers ioe Mi tereabenanh ob eVoibteenehb ouierensboned Sbedoassoonee 
and shown in the lower power brackets is obvious Rider-Elmendorff 550-cu.in. 
from the ove an ant 2 So he rt ns saawsosehd) opewbecseeeee| edevagencenes.. Mae 
fs) encouraging ses of the ationa r 2 P 
yo Races. Emphasis on low power racing should Crosby Spel ae. class. 
ve fring about an even more rapid improvement Menasco per Buccaneer a 
in the future. asses esta Paparhedo gh das Ssdebs ceo. cpegevssveten windeRmsevads stepeseanrins . 
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at the nose, taking cooling air in 
through a single narrow vertical slot 
from which the cowling extends back 
smoothly into the fuselage. This fea- 
ture unquestionably increases the speed 
and also puts air through the engine 
compartment under pressure to achieve 
excellent cooling. With a wing span of 
only 13 ft., area of 40 sq.ft., and empty 
weight of 600 Ib., the Wittman racer 
is almost unbelievably small for its 
speed. It handles notably well on the 
course and in taking off and landing. 
One of the most interesting racers 
on the field failed completely to live 
























up to advance hopes of those acquainted 
with its design and construction. The 
Crosby Racer was rushed so frantically 
that it never was in proper shape. It 
flew successfully in two races more 
through good luck and admirable skill 
of the pilot, Harry Crosby, than as the 
result of any pre-race grooming. 

Wind tunnel tests had indicated a 
possible 330 m.p.h. for the Crosby. With 
the benefit of very complete prelim- 
inary design, the ship was hampered by 
lack of time in which to work out the 
usual run of detailed troubles such as 
surround the proper installation and 
cowling of an engine, action of retract- 
able landing gear, etc. The stubby wings 
were only 15 ft. in span as compared 
with a length of 19 ft. 6 in. Also of 
interest was the shock cord landing gear 
built to retract instantly upon release 
of a trigger. This plane averaged 
226 m.p.h. in the Thompson Trophy, or 
well ahead of last year’s winning time, 
and finished fourth in the final Shell 
550-cu.in. event, showing definite prom- 
ise .of better performance when time 
has permitted proper completion. Han- 
dicapped by overweight (1,045 lb. emp- 
ty) and by inefficient propeller design, 
the Crosby plane was dangerously slow 


Buchanan’s Miller motored racer, 
which has never been flown. 


off the ground. 

Other design lessons were to be 
learned in miscellaneous corners of the 
Los Angeles Airport. Allenbaugh, try- 
ing to “supe” a little German Argus 
engine by raising the compression and 
fitting a supercharger succeeded only in 
burning a hole through one of the 
heads, and the plane never flew. Wm. 
O. Buchanan spent much time and 
money gearing a little 93-cu.in. straight- 
eight Miller engine 24 to 1 to drive 
the prop of his Buchanan “Zipper,” but 
the engine refused to run long enough 
at one time for a test hop. Marion Mc- 


Retractable landing gear on the Elmen- 
dorf Special. 
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Keen did a splendid job of recondition. 
ing the “Miss Los Angeles,” incorpop. 
ating many small refinements, but jp 
raising the compression ratio of the e. 
gine for more power he passed fhe 
point where proper cooling could be 
accomplished and was only able to ry 
properly by dropping back to a more 
modest rating. The outstanding per- 
formance of the Chester Special was 
due to the design and maintenance 
work of Chester himself, who has de. 
veloped a propeller of his own, and uses 
a cantilever strut shock absorbing land- 
ing gear of efficient design and excel- 
lent characteristics. 

Great interest now centers on twelve 
to fourteen new racers already projected 
for 1937, including jobs by Folkerts, 
Rider, and others. First of the new 
racers will be the Roscoe Turner job 
being built by Lawrence W. Brown 
and which was originally projected for 
the 1936 events but could not be fin- 
ished in time. This twin-Wasp poew- 
ered monoplane with three-blade con- 
trollable propeller will be a most inter- 
esting development. Close-coupled like 
an overgrown Gee Bee it will feature 
a mid wing of cantilever two-spar con- 
struction, with slight dihedral and ab- 
solutely symetrical airfoil. Wing load- 
ing will be very high but with Turner 
to fly the plane it should show out- 
standing performance. 


Retractable landing gear on 
Rider Racer. Note hydraulie 
brakes, 










Retractable landing gear 
Neumann’s Folkerts Special 


Photos by McReynolds 
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- load on sound business principles. 
Turner 
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By J. B. Plosser 
President Grand Central Flying School 
How the accounting system 
functions. 
raul ooo California ai | ye 
‘draulie on California airway be De ge 
maps but emblazoned unmistak- ILLUS TRATIONSOF SYSTEM Oe eS 
ably on the roof of our main a ; 2 
building is the word “PLOSSER- ere, Dolly fia Receipt fo) Sills [i Check Ee 
VILLE.” Geographically, Plosserville walls aoa aan pee =e Ye ache 
is the subdivision of busy Grand Cen- 
tral Air Terminal where flight instruc- . 
tion is given but the name means much is j 
more than just that. It symbolizes the Enaine 
personal nature of my relations with | log book y aes a Sonera! eee 
students,—the community spirit that has ee books } ‘ 
been developed among all who work or Airplane f hat 
fly at the Grand Central Flying School. log book | (one for each plane) | 7 | Journal-Monthly 
And to this spirit among students and TE 
employees we attribute much of the Student flight % J 
Success of our business. training recor 
Thriving businesses do not develop of tate fs tt cas 
themselves, nor do they come about a Ve 











without headaches. We have had our 
share and we expect more but we have 
kept on building our operations on 








Sound business methods. 

One of our major problems was the 
development of our accounting system. 
For a long time our ideas on bookkeep- 
ing were rather primitive. We knew 
we were making money but we didn’t 
know exactly how, why, or where. Then 
we went to work to make a few 
changes. It was a long, hard task to 
develop an efficient system of account- 
ing from a vest-pocket-hip pocket type, 
but it had to be done. Credit had to be 





tightened up and controlled at a time 
when there were substantial sums due 
from a clientele used to easy payment. 

First we needed a permanent but 
simple bookkeeping system to be main- 
tained religiously. All flying sold on 
any basis other than cash had to be 
sold on contract or on limited credit to 
selected responsible persons. Extended 
credit had to have a definite due date 
and pressure exerted to collect on that 
date. We found that there was nothing 





to fear from losing clients by bearing 
down on them. After several discourag- 
ing years we decided to get expert as- 
sistance and called in a certified public 
accountant to do the job. The solution 
was highly satisfactory. 


The accounting system 


Original entries are made on four 
forms. Flying time is entered on the 
daily flight record, income on the re- 
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ceipt book stub, accounts payable are 
shown on bills or statements received 
and accounts paid are made on the check 
book stubs. 

The daily flight record contains the 
name of the student, the instructor’s 
initial, whether the flight was dual or 
solo, the time of take-off and landing 
and the total flying time. A separate 
record is kept for each plane. This form 
is a mimeographed working sheet. All 
entries made on it are transcribed to 
permanent records. Information gained 
from the daily flight record is used for 
posting the engine and plane log books 
required by the Bureau of Air Com- 
merce and another posting is made in a 
permanent flight record book. These 
include.a book for each plane and each 
contains an itemized flight record in- 
cluding student’s name, instructor, solo 
or dual, and type of flight, i.e., demon- 
stration, scenic or charter (revenue or 
non-revenue). Information is obtained 
from the permanent. flight record books 
to post the flying time on the individual 
student flight training record. This rec- 
ord is kept on individual cards for each 
student in a visible accounting file and 
acts as a record of accounts receivable. 

From the stubs in the receipt book in- 
formation is obtained to post in the gen- 
eral ledger and from there is carried to 
the individual student’s flight record to 
balance against flying time received by 
or due the student. Information posted 
in the general ledger also includes that 
obtained from bills or statements (ac- 
counts payable) and from the check 
book stubs (bills paid). Postings from 
the general ledger are made once a 
month in the Journal and balanced. 


Flying by appointment 

For some time we had 
trouble in handling appoint- 
ments. Now we believe the 
problem is licked. Flight ap- 
pointment sheets for each of 
the five airplanes are carried 
two weeks ahead. By allow- 
ing each scheduled flight of 
30 minutes a period of 45 
minutes and each hour flight, 
one and a half hours, we have 
found that schedules could be 
maintained. The extra time 
allows for slight delays in 
take-offs or for the running 
over of time in the air. Un- 
used time on the ground is 
consumed in preparation for 
flight and for preflight and 
post flight instruction. If an 
appointment cannot be kept, 
the school calls the client 
immediately. 

To facilitate the instruction 
of students, a brief progress 
report is made out by the in- 
structor immediately after 
each flight and assignments 
are made out for the next 


From these mimeographed 
work sheets the records are 
transferred to 

loose-leaf books. 


flight. These reports are turned in to the 
office where they are graphically record- 
ed on a progress chart. This is done by 
moving a card representing the student 
to a hook in one of a succession of 
squares representing progressive phases 
of instruction. The assignment slip is 
placed in a box assigned the student for 
that purpose. Prior to the next flight 
made by the student he obtains his slip, 
reads the instructions and then makes 
his flight, or if he is riding dual, gives it 
to his instructor. By this method there is 
no guess work involved as to the prog- 
ress of the student or the assignment of 
his work. Special care is exercised in 
keeping accurate flight time. An electric 
clock is maintained in the office for this 
purpose. This accuracy isn’t a matter 
of penny pinching—it is business. 

We retain two instructors at the 
school in addition to myself. One spe- 
cializes on instrument and radio flying. 
He also is my first assistant in taking 
care of other school business and super- 
vises the maintenance of equipment. 
Although he handles instruction other 
than instrument flying, he is kept busy 
most of the time on this work and is 
dated ahead for no other type of in- 
struction. The second instructor handles 
all other types of training, from ama- 
teur to transport. 

I handle the administration of the 
school, regularly check all students, give 
some miscellaneous instruction and fly 
most of the charter trips. I check all 
students pri to their solo, also one 
hour before taking their amateur tests, 
five hours prior to taking their private 
tests, before any of their Department 
of Commerce tests, at the 18, 24, and 35 


permanent 
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hour period, and every 10 to 15 hours 

thereafter and at any other time if their 

instructor reports that they are making 

poor progress. Otherwise I give jn. 

struction only when the instructors are 
booked up, or in special cases. 

A line mechanic and secretary are 
also kept on the full time payroll of the 
school. The mechanic conducts all line 
maintenance, twenty hour checks, and 
top overhauls. All major overhauls are 
done by local approved repair stations, 
The secretary maintains all the records, 
keeping the books and flight time rec. 
ord, besides her secretarial work. All 
employees work six days a week, are 
paid on a monthly salary basis for the 
full year and receive a two weeks vaca- 
tion with pay. Although they are all 
paid well, they are given a bonus when 
business is especially good. A part time 
publicity man acts as an advertising ad- 
viser and assists in publicity work. 


Equipment Philosophy 


We believe that inexpensive equip- 
ment, well maintained, is much better 
and more economical than expensive 
equipment irregularly or poorly main- 
tained. As a result, present equipment 
consists of two C-3’s and a low wing 
Aeronca, two Kinner trainers, two 
Travelair instrument flying trainers, and 
a Stinson S. Being an Aeronca dealer 
we have been able to keep the newest 
models of the little ship on the line. Al- 
though the price is dropped in the sale 
of used equipment, maintenance costs 
are lowered by this system and students 
have the advantage of always flying new 
equipment. 
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We are very strict in the 
upkeep of all equipment. In- 
s¢ruments are not tampered 
with by the mechanic, but are 
serviced regularly, and at DAT 
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whatever other times neces- 











sary, by an approved instru- 
ment repair station. Similarly 
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the planes are regularly given 
major overhauls in an ap- 
proved repair station. 


1 








Slelol delete 


5 


13, 


Student attraction 





Although it is business-like, 
our organization is not quite 
as “hard” as it might first ap- ~ 
pear. Operations have been 
colored with mass_ cross 
countries, student efficiency — 


contests, parties, and personal ve 


courtesies. 

Recently our cross-country 
flights have developed into 
breakfast or overnight flights. 
Swimming or beach parties 
usually furnish an objective. 

The efficiency contests in- 
clude many interesting and 


original ideas. All the 
students are grouped into 
three flights. Each contest 


extends over a month of fly- 
ing and is climaxed with a 
field day. Points are given 
individuals and flights for 
hours accumulated, progres- 
sion from one phase of in- 
struction to another, and for Air Com- 
merce tests passed. The last day is field 
day, usually finished with a party and 
dance. Parties and private motion pic- 
ture shows have also been given 
separately, 

As a result of the inauguration of 
these attractions, student efficiency in 
flying increased, individual and group 
flying time jumped and the students dis- 
played an added interest in their work. 

Many little personal touches have 
been developed that appeal to students. 
Two examples should suffice to show 
their character. Every time a student 
solos he is presented with the framed 
drawing reproduced herewith. He will 
show it often to his friends who may be 
Prospects for similar training. Another 
example is the wording used in the re- 
ceipt issued by the school which is re- 
Produced in one of the accompanying 
illustrations. This wording not only 
tatries the goodwill of the school but 
its novelty has caused many of the re- 
“ipients to show the receipt to friends. 

Consideration for both the aesthetic 
senses and the comfort of students has 
also received considerable attention. Our 
little community consists of two small 
buildings set off by a neatly kept flower 
garden. One building houses the 
flight office, parachute lockers, and line 
mechanic’s shop. The other. building 
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contains two rooms used as offices, two 
rest rooms, and a well furnished stu- 
dent’s lounge. Thus we have devoted 
time and money to stimulate goodwill 
and friendship with the students. Our 
school carries the full approval of the 
Bureau of Air Commerce and we con- 
sider this a valuable asset. 

Recent business promotion projects 
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Leaves from the account books, and the student flight training report. 






include cooperating with the Glendale 
Y.M.C.A. in a membership drive by 
dropping pamphlets over the city, and 
making a plane available to a local 
photographer for taking aerial news 
photos of several disastrous fires. Ex- 
cellent publicity was received in each 
case. As another business promotion, 
we inaugurated a special summer train- 
ing course for Junior College and Uni- 
versity students and plugged it by radio, 
newspaper, and direct mail. As a result 
of this campaign, we obtained more 
students who enrolled in regular ccurses 
than in the special course. In addition 
we are always ready to talk before civic 
groups service clubs, or similar organi- 
zations or to give a radio address. 

We have found that it pays to operate 
on a sound business basis and that a 
fine business can be built by hard work. 
We have been open-minded to new ideas 
and have therefore made mistakes. But 
the good ideas have far outweighed the 
bad ones and we are reasonably well 
satisfied with the total score. 
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The third of three articles— 


On the comparative 


SPOT 
WELDING 


Fig. 3. 


RIVETING 


of aluminum alloys 


in production 


By C. Weston Steward 


Chance Vought Aircraft Division 


of United Aircraft 


66 OW good is spot. welding as 
compared with riveting?” This 
can be answered best by ref- 

erence to the accompanying curves. 

Spot weld shear strengths increase 

somewhat in proportion to the thick- 

ness of stock whereas rivet strengths 
are approximately proportional to the 
stock thickness until the shear strength 
of the rivet is reached, after which the 
thickness of stock makes no difference. 

Fig. 1 shows a comparison of spot 

weld shear strengths with rivet shear 

strengths with AN Std. 17ST Brazier 

Head rivets in 24ST stock and 24ST 

Alclad for the spot welding. The val- 

ues for the rivets shown in Fig. 1 are 

obtained from actual test results in 
each case. The spot weld strengths are 


not the maximum possible under ideal 
conditions, but are averages which can 
be obtained in actual production by prop- 
erly trained and conscientious operators. 

Spot welding may be said to compare 
favorably with riveting in shear, but 
it is definitely inferior in tension (Fig. 
2). The low strength in tension is to 
be expected because a spot weld is 
in reality a headless rivet. Compared 
with flush rivets (where the sheet is 
drill countersunk), the spot welds are 
not so bad, but a fairer comparison 
would be with press countersunk, flush 
rivets which are capable of developing 
as good strength in tension as are 
brasier head rivets. In defence of spot 
welding, however, it may be said that 
few joints are designed with rivets in 










Vibration test set-up. 


tension, so there are not many places 
where riveting has a marked advantage 
over spot welding. 


Effect of Vibration 


There seems to have been consider- 
able doubt as to the ability of spot weld- 
ing to stand up under vibration. In or- 
der to find out something about this 
condition the author had a small section 
made which resembled the leading edge 
of a stabilizer or elevator. In this sec- 
tion the ribs and leading edge rein- 
forcing strip were spot welded to the 
skin and all other joints were riveted 
The section was mounted as a canti- 
lever (Fig. 3). By means of an arm- 
link-eccentric hook-up to a synchron- 
ous motor, a bending moment of 2,400 
in. lb. and a torsional moment of 2,00 
in. Ib. was applied each revolution of the 
motor. The calculated maximum sheaf 
stress in the skin was 5,000 lb. per sq 
in. The r.p.m. of the motor, as checked 
by a stroboscope, was 1,700. Fig. 4 
shows the wrinkles developed in the 
skin when under load. Final failure 
occured in the skin as shown at A in 
Fig. 5. It will be noted that there 
is also a crack in the skin under the edge 
of one of the rivet heads (B, Fig. 5). 
All of the spot welds were apparently 
intact. Perhaps the best indication of 
the ability of spot welding to with 
stand vibration is the fact that hum 
dreds of thousands of spot welds have 
been made in engine cowlings by Chanee 
Vought Aircraft have established aa 
excellent service record. 


Corrosion 


The next important phase of the 
subject is corrosion resistance. Test 
were conducted by Chance Vought Ait 
craft, at the request of one of # 
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Fig. 1 Left. Comparison of spot welds 
and rivets in shear. Sheet stock 248T 
Alclad, Rivets are Standard AN Brazier 
Head, 17ST. 


Fig. 2 Below. Comparison of spot 
welds and rivets in tension. Sheet stock 
is 248T Alclad. Rivets are Standard 
AN Brazier Head, 17ST. 
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canti- Fig. 4. Vibration test specimen under load. 
n arm- 
achron- 
f 2,400 customers, to determine the relative and breakdown of the anodic film on the 
f 2,000 merits of spot welding with various outside surfaces of the sheets. It 
1 of the materials compared with riveting. The has been the practice at Chance Vought 
1 shear specimens were made up as follows: Aircraft to dip spot-welded assemblies 
per a 1. Riveted—Two plates of plain in lead chromate primer and apply two 
—_ ; 17ST. Finish consisted of anodiz- °°# of Dulux in addition to anodizing. 
ae net tum dents of lead chsenishe The test, described above, on the un- 
in i i 
failure primer applied to each faying sur- Painted a "og snager _ 
t A in face before assembly. 17ST rivets. lent ee aes? he, ns 4 Mobi 
ther 2. Spot Welded—Both plates 24ST strength from an average value, the 
ne per — after spot welding. author has found that the variation is 
§: *} © other Hnisn. approximately + 10 per cent in any 
arently 
. 3. Same as 2.—except 24ST Al- one batch of samples which have been 
rion of 
wvithe clad and 5S plates. aged a sufficient length of time. If 
+ hom 4. Same as 2.—except 24ST Al- tested immediately after welding this Wie.’ Vibeation test tellere. 
. fae clad and 3S plates. variation may run as high as + 15 
Chanee Three samples of each were given an P¢t cent to = Be per cent. A reasonable sents an allowable variation of ++ 23.6 
ied afl alternate immersion test of the accel- *V¥°T@8° of + 15 per com Samy be per cent. Aging has a pronounced ef- 
erated type used by the Aluminum assumed to cover the variations to be fect on both shear strength and varia- 
Company of America. The results at expected in pry ey In Wright tion, Fig. 7 shows that full strength 
the end of twenty hours are shown in Field Report M-56-25 7 the allowable is not developed until about six days 
of the Fig. 6. There was absolutely no corro- V@"!ation between MAXHNwM and mini- after welding, and that only about 70 
Tests sion of the spot welded samples either ™um is given as 5,000 x thickness of per cent is developed immediately after 
it Air- on the surface or between the plates, stock, which, for .020 in. would be 100 welding. Likewise it has been found 
of its Whereas the riveted samples showed 1b. or + 50 lb. from an average. Based that the variation between maximum 


definite signs of corrosion on the rivets 


on their strength of 212 Ib. this repre- 
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per cent in six days aging compared 
with that found at the end of 24 hr. 

Fig. 8 shows the strength of spot 
welds in torsion. Although these values 
might be considered low it should be 
kept in mind that spot welds are prac- 
tically never subjected to torsion, so 
this information may be classed as 
interesting but not important: Some- 
what allied to torsional strength is angle 
of twist. It seems that the yield point 
occurs at approximately 5 deg. (for 
24ST Alclad) regardless of the thick- 
ness of stock. The strength drops off 
at this angle to about 60 per cent of the 
maximum and then tapers off to zero in 
the next 5 or 6 deg. 





Fig. 7 Bottom. Effect of aging on 
shear strength. 

Fig. 8 Right. Strength of single 
spots in torsion. 

Fig. 9 Below. Variation in weld 

amperage required when combin- 

ing different thicknesses. 





Variations 

There has been a general impression 
that when two different thicknesses are 
welded together the welding machine 
settings should be based on the thinner 
of the two sheets. The author believes 
this to be true only as regards the 
electrode pressure and time of current 
flow. Using the pressure which is 
based on the thinner sheet and a timing 
of 10 cycles the weld amperages are 
found to vary in the manner shown in 
Fig. 9. In preparing the data for these 
curves the amperages required for equal 
thicknesses were recorded at the same 
time and under the same test condi- 
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Results of comparative corrosion test of spot welding vs. riveting. 
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tions as for the different combinations 
of thicknesses. It will be noted that 
these indicated amperages are slightly 
lower than those shown in Fig. 3 of the 
previous article (AVIATION, Sept, 
1936). This is due to a new upper elec. 
trode and horn being used which are 
more efficient than their predecessors, 
The actual weld amperages were up- 
doubtedly the same but the auto-trans- 
former tap settings required were 
lower. 

Regarding the welding of other ma- 
terials than 24ST Alclad, the author 
finds that for the thin gages the am- 
perage required is nearly proportional 
to the electrical conductivity of the 
material. As the thickness of stock 
increases, the difference in required 
amperage decreases. When a material 
such as 3S is welded in combination 
with 24ST Alclad the “bubble” will not 
be symmetrical with reference to the 
faying surface as a center line. The 
segment in the 24ST will be larger than 
that in the 3S due to the greater elec- 
trical resistance of the 24ST. In order 
to counteract this effect it is necessary 
to vary the shape of the electrodes, 
For example, in the case cited, a flat 
tip on the 24ST side and a rounded or 
conical tip on the 3S side would be 
used. 

In the foregoing three articles the 
author has presented a resumé of all 
the data which, to his knowledge, is 
available. It is hoped that these articles 
will serve as a guide to those who have 
had no experience with spot welding 
aluminum alloys and will encourage 
further research and discussion by those 
who are interested in the development 
of the art. 
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Improved materials and 


manufacturing technique have elim- 
inated many of the variables that 
originally justified holding limiting 
allowable stresses for design of 
seamless steel tube structures below 
actual performance—so 


Why Not 


Raise 





the Ante? 


ERIODS of industrial depression 
are usually marked by unusual 
advances in the productive arts. 

Prominent among those products which 
have been favorably affected by the 
beneficial influences of improved manu- 
facturing technique is seamless steel 
tubing. 

Within the span of depression years 
have come improvements, not only in 
the practice of making the steel itself, 
but also in the art of converting that 
steel into tubing. There is scarcely a 
single step in the entire process which 
has escaped critical examination in the 
past seven years. There is scarcely an 
operation which has been subjected to 

is close scrutiny but has been im- 
proved. 

To deal with the specific changes and 
their individual affects upon the product 
1$ not the purpose of this article. Our 
interest is in the accumulated affects of 

changes upon aircraft tubing. Our 

concern is how best to present these im- 
Provements in present day aircraft tub- 
ig without subjecting ourselves to the 
Suspicion that we are simply trying to 
pull rabbits out of a hat. 

_ Perhaps the best approach to the sub- 
Jett is to make direct comparisons be- 
tween aircraft tubing as it was some 
years ago and as it is today. We need 
not tax our memories to do this. Some 
tubing purchased in the frenzied days of 





better 





Five years progress in steel tube. 


asks J. P. Boore 


Vice-President, Summerill Tubing Company 


'28 and ’29 remains in stock, some of it 
with identifying marks indicating that it 
was government service inspected and 
accepted. Its original condition has been 
preserved. Its mute testimony affords 
an illuminating contrast. 

Pictured above is a piece of the old tub- 
ing and beside it a piece of the new. 
Both pieces were produced in our own 
plant, one by the processes employed 
several years ago and the other by the 
process employed today. Note the rough 
mottled appearance of the one as com- 
pared with the other. While not plainly 
discernible in the photograph, the mot- 
tled appearance of the one specimen is 
due to scale and pits, some of which 
cause local reduction of the wall thick- 
ness by as much as 10 per cent. 

Scale, common to the old tube, might 
represent 1, 2 or, in an extreme case, as 
much as 3 per cent of the total weight. 
Oxide free tubing, as now being pro- 
duced, has no scale and every ounce of 
weight is an effective load carrier. 

Pits, scratches and other surface im- 
perfections, characteristic of the old 
tube, became points for localizing the 
stresses to which aircraft structural 
members are subjected. Also their invit- 
ing cavities provided a convenient lodg- 
ing place for acids encountered during 
process pickling. Washing and neu- 
tralizing fluids, lacking the penetrating 
power of the acid, could not reach the 


ago? 


depths of the multitude of pits. Residual 
acid remained even after the coating oil 
was applied, with the result that the 
effective area of the tubes was still 
further reduced by progressive corrosion 
which proceeded even under the protec- 
tive coatings of primer or oil. 

The smooth clean surface now pro- 
duced on aircraft tubing affords no such 
starting point for corrosion. True, if un- 
protected, it will rust, but with no deep 
pits there is no way for acid or moisture 
to remain under the oil or primer. 


Physical Properties 


The discussion of physical properties 
may well be started with a question. 
Why is 60,000 lb. per sq.in. the maxi- 
mum allowable compressive yield 
strength for normalized Chrome-Moly 
tubing? Was this value used some years 
If so, and if tubes of those days 
safely supported the loads for which 
they were designed, it would seem that 
higher stresses might safely be permitted 
today. 

Army and Navy Specification now 
provide that the minimum yield point for 
normalized Chrome-Moly tubing is 
75,000 Ib. per sq.in. for sizes ¥% in. 
wall thickness and lighter. These revi- 
sions were adopted in 1932. Since then 
the tubing has been manufactured to 
these higher physicals. 
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Based on the former yield point of 
60,000 Ib. per sq.in. these new physicals 
reflected an increased value of a full 
25 per cent. That immediate advantage 
was not taken of these higher physicals 
in aircraft design and stress analysis is 
probably due to several factors. 

At the time of the change there were 
extensive stocks of tubing in the hands 
of aircraft builders, in the stocks of steel 
jobbers and in the stocks of the mills 
themselves. No doubt it was felt that a 
reasonable period should elapse to per- 
mit this.old specification material to be 
consumed before the 25 per cent increase 
in physicals should be reflected in de- 
sign. It seems, however, that sufficient 
time has now elapsed so that very few 
of the old stocks remain and those that 
do are probably tag ends of miscel- 
laneous lots whose origin or exact 
quality would be subject to question. 

Possibly it is because the Army Hand- 
book still shows the lower yield point 
as being the maximum allowable yield 
strength under compression. 

Probably the tubing manufacturers 
are to be critized for not having placed 
more emphasis on the change and its 
benefits. Certainly there seems no good 
reason why newly manufactured ma- 
terial, guaranteed to conform to the 
higher physicals and supported by 


notarized test reports, may not be used 
to full advantage. 

Actually the yield point of tubing now 
being supplied under present govern- 
ment aircraft specifications usually runs 
85,000 Ib. per sq.in., or over. The speci- 
fications could be changed today to re- 
quire 85,000 Ib. per sq.in. minimum yield 
point on Chrome-Moly tubes ¥% in. wall 
thickness and lighter and the manufac- 
turers could meet the specification. 

We are told that although a higher 
specified yield strength of 85,000 Ib. per 
sq.in. might not greatly affect tension 
members, which are usually welded, the 
design of compression members, on the 
other hand, would be affected markedly. 

The chart shows three sets of curves. 
One is for 60,000 Ib., one for 75,000 Ib. 
and one for 85,000 Ib. per sq.in. yield 
point. 

These are based on the Johnson-Euler 
formulas. Whether these curves accu- 
rately portray present day values we do 
not know. Perhaps the improvement in 
the mechanical aspects of tubing as re- 
ferred to earlier in this discussion might 
change the picture. The smoother surface 
and greater homogeneity of the metal 
might afford different values than re- 
flected by the Johnson parabola. 

It seems timely, therefore, to suggest 
that the entire subject of tubing be re- 
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opened and that a new series of em. 
pirical tests be made to determine to 
what extent modern technique may per. 
mit an increase in the allowables. 


Other Safety Factors 


Under the conditions existing five and 
more years ago it was essential that un- 
usual precautions be taken and extreme 
safety factors provided. That few fail- 
ures have ever occurred in tubular con- 
structed planes attributable to structural 
weakness is able testimony that those 
safety factors were amply adequate. Is 
it not timely now to inquire whether 
those safety factors, erected years ago 
to satisfy some conditions which no 
longer prevail do not now constitute an 
unnecessary barrier to the more exten- 
sive use of tubing? We think so. 

Safety factors are designed to provide 
against certain unpredictable and unap- 
praisable contengencies, including varia- 
tions in welding technique; unintentional 
eccentricity of loading; variations in 
tubing physical properties; variations in 
tubing size; tubing defects; and corro- 
sion hazards in service. These factors 
simply have to be adequate to guard 
against the accumulative effect of those 
contingencies being encountered simulta- 
neously. Since it is apparent that all the 
safety factors which have been used were 
adequate to provide ample protection 
against these contingencies to the ex- 
tent they were likely to be encountered 
a few years ago, lower factors might be 
used with equal security today. 

For example, welding apparatus has 
improved. Welding rod is of better 
quality and greater uniformity. There 
has been improvement in the skill of 
welders. Regular schools teach the latest 
advancement of the art. Welding cracks, 
once accepted as inevitable, are now 
comparatively rare. Admittedly, weld 
ing practice still is not uniform enough, 
but standards are more exacting and its 
general character has improved. 

Accidental eccentricity of loading 
must still be guarded against but not to 
the same extent as formerly. Jigs are 
now more solidly built and hold tubes 
much more accurately than formerly. 

Tubing defects once probably provided 
the greatest hazard to be guarded 
against. Pits, scratches, scale, cracks, 
laps, etc. were all too common. Today 
these are rarely encountered. Dimen- 
sional variations are also rare as modeffl 
manufacturing methods permit the meet- 
ing of very close tolerances. 

The aircraft designer is facing new 
problems daily in connection with cot- 
centrated loads. Tubing has already 
demonstrated that among structural 
members it has no near equal for high 
impact values and long fatigue life. 
great deal is already known about prop 
erties and uses, but additional tests aft 
vitally necessary to establish the real 
value of present day tubing. 
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PIn the November and December 
1935 issues, AVIATION published a 
discussion of allowable stresses in 
aluminum alloy panels by Prof. J. 
S. Newell of M. I. T. The author 
of this article, in developing his 
“apparent width” method of panel 
computation, has derived many of 
his basic principles from Prof. 
Newell’s work. 





( hx have been many attempts, 
from both the theoretical and 
experimental approaches, to pre- 
dict the load which can be carried by 
a flat sheet in end compression if the 
sheet is simply supported along its 
edges. The most popular method is that 
which was developed by von Karman 
(Ref. 1) where the load carried by a 
sheet may be expressed as 


P=C VE ao, # 
is the ultimate load on the 
sheet in pounds. 


where P 


E = the modulus of elasticity 
in lb. per sq. in. 


sy = the yield point in lb. per 
sq. in. 


¢ == the thickness in inches. 
C = a constant. 


Theoretically this should apply to any 
material, but actually C varies over such 
a tange that the method does not permit 
Close design. 

At M.LT. this expression was taken 
by J. S. Newell, typical values were in- 
serted, and the expression 

P=106X 10x? 
was developed for the ultimate load 
which could be carried by flat aluminum 
panels in compression (Ref. 2 and 

). This gives very good agreement 
with test results for the normal range 
of widths and thicknesses which might 

met in small designs, but on thick 
sheets (over .050 in.) the widths may be 
such that the expression will not give 
agreement. For example, on a 


: in. sheet, the loads carried by a 
3in. width and a 12 in. width are almost 
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identical, while on a .052 in. sheet there 
is about 18 per cent difference in the 
loads, and on a .072 in. sheet the differ- 
ence is 30 per cent. This would indicate 
that the expression is not satisfactory 
for sheets of thickness greater than .040 
or .050 in. Some sort of a width correc- 
tion factor is obviously necessary for 
these gages. While these thicknesses 
are not the most common ones met in 
design, they are coming into more gen- 
eral use in large airplanes, so that some 
attempt must be made to predict the 
allowable stresses on such sheets if an 
efficient design is to result. 

In the majority of cases the ultimate 
load which a sheet will carry is not all 
that is wanted. Compression loads 
usually arise from bending conditions, 
and it would be highly advantageous if 
the conventional beam theory could be 
employed in the computation of the 
bending stress. While the bending 
moment is usually known, it is desirable 
from a design standpoint to obtain 
values of the moment of inertia of the 
structure in order that the compressive 
stress due to bending may be deter- 
mined. To do this the effect of the skin 
must in some way be taken into account 
if we are dealing with a stressed skin 
type of structure. 

The popular method is to assume arbi- 
trarily that a strip of skin equal in 
width to a definite number of thick- 
nesses acts as a column along with a 
stiffener. As used, the ratio of effective 
width to thickness is taken as a constant 
for all widths and thicknesses of sheets, 
and there is some controversy as to what 
the value of this ratio should be. This 
procedure is satisfactory if the range of 





widths and thicknesses employed is not 
large, but if the variations are large, 
the ratio can be shown by tests to be a 
variable, and the method tends to break 
down. 

An attempt has been made to ration- 
alize this method and to expand it to 
cover any range of thicknesses and 
widths of panels which might be met 
in design. This has led to the apparent 
width method which is presented here. 

For flat sheets in end compression 
the load distribution has been shown by 
von Karman (Ref. 1) to be as sketched 
in Fig. 1. The sides of the sheet, being 
simply supported, can carry loads until 
the yield point of the material is 
reached. The center of the panel, how- 
ever, not being supported, buckles at a 
lower stress, and may very quickly reach 
a stage where it can carry no more 
load. In all cases of good design, this 
is the condition which exists, but just 
what the stress is at the various points 
in the sheet may be very difficult to 
determine. 

For any thickness of sheet there is a 
definite width of panel beyond which 
increases in width will cause no further 
increases in the load carried (Ref. 4). 
On thicker sheets, however, due to con- 
siderations other than those of purely a 
compression nature, the width of panel 
used is often less than the critical width, 
and the load which the sheet will carry 
is difficult to determine if the theoretical 
distributions are used. 

To take care of this possibility, 
assume that the load distribution (stress 
distribution also) is according to Fig. 2. 
Wg is termed the apparent width of the 
sheet acting. For any thickness and 
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Fig. 3. Apparent width of flat aluminum alloy panels in compression. 


width of panel the apparent width will 
have a value such that it carries a com- 
pressive load until the yield point of the 
material is reached, when failure of the 
entire panel occurs. Fig. 3 gives a 
family of curves by means of which the 
apparent width of any flat aluminum 
alloy panel may be found if the true 
width and thickness are known. Then 
the ultimate compressive load which 
the panel will carry may be determined 
by the equation 


P = Wa to 
where P = the ultimate load on the 
panel in pounds. 
t = the thickness of the panel 
in inches. 
W, = the apparent width of the 
panel in inches (Fig. 3). 
¢ =the yield point of the 
material in lb. per sq. in. 





The apparent width of the sheet is in 
all cases greater than the width of sheet 
at the sides of the panel which is highly 
stressed according to von Karman’s 
theory. This is because the load on the 
center of the panel is assumed to be 
“piled-up” at the sides of the sheet to 
make the uniform distribution. 

The apparent width has no actual 
significance, being very similar to the 
well known modulus of rupture for 
wooden beams and steel tubes. The 
curves have been drawn to fit the test 
data for flat unstiffened panels which 
are given in a number of the references, 
so the introduction of the concept of an 
apparent active width of panel gives 
such excellent results that the stratagem 
seems justified. The method is perfectly 
safe for use in design because a true 
distribution of any load below the criti- 
cal load for the panel as obtained by 
the method of apparent widths would 
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not produce a failure of the panel. 

Fig. 3 gives the apparent width of 
sheet acting for the range of widths and 
thicknesses of panels usually met in de. 
sign. Although many tests have been 
run on stiffened and unstiffened panels 
of smaller widths, no attempt has been 
made to include these results, for it js 
felt that they would not be met in ordj- 
nary design. 

Table 1 gives a comparison of the 
predicted and test loads on a series of 
flat unstiffened panels. The agreement 
is very good and if all the tests on alu. 
minum alloy panels in these two ref. 
erences are considered, the average 
error will be found to be about 4 per. 
cent, or well within the limits of varia- 
tion of the properties of the material 
and experimental error. 

The distribution of load on a flat 
sheet as predicted by von Karman has 
been shown by photo-elastic studies to 
be correct. A comparison of test results 















































Fig. 1. 
panel under end compression with sides 
simply supported, according to Ref. 1 
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and an expansion of the theoretical 
equations involved seems to indicate that 
the principal effect of curvature is to 
increase the strength of the panel by 
increasing the width of the highly 
stressed portion near the supported sides 
and also by raising slightly the buckling 
strength of the unsupported center por- 
tion. This stiffening effect has been 
shown by Sechler (Ref. 6) to be a 
function of the radius, thickness, and 
width of the specimen, but to be inde- 
pendent of the length. 

If we take the total load on a curved 
panel and apply it as a uniformly dis- 
tributed load over the sides of the panel 
in the same manner which was em- 


ployed for the flat sheet, an apparent 


width will be obtained for the curved 
specimen. A detailed study and com- 
parison of a large number of tests has 
shown that for radii of over 10 in., the 
apparent width of a curved panel may 
be expressed as a function of the appar- 
ent width of a flat panel with the same 
width and thickness. The curves in 
Fig. 4 are provided to determine this 
relation if the dimensions of the speci- 
men are known. The curves can be 
seen to depend upon the width and the 
radius (r) for their values, which seems 
to be contradictory to previous theories 
which have given the ultimate compres- 


sive load on a curved panel in the form 
P/A = KEt/r 


The flat sheet results which are modi- 
fied for the effects of curvature, how- 
ever, vary with the thickness, so the 
result is of the proper form, and K is 
a function of the width of the panel. 

The predictions for the allowable 
loads on unstiffened curved panels show 
their greatest discrepancies when the 
width of the panel is very great (over 
12 in.) and the radius of curvature is 
small (under 10 in.). This would seem 
to indicate that the form of the curves 
is not absolutely correct (some function 
of the width and radius probably being 
omitted) but the agreement between 
predicted and test results over the range 
of practical design is very good. 

This method contradicts the method 
which has been proposed by Newell in 
that it assumes the load on a panel to 
be independent of the panel length. 
Theoretical considerations (Ref. 6) 
lead to the same conclusion, although a 
complete set of test results seems to 
substantiate Newell’s proposal (Ref. 2). 
The only explanation which can be 
offered is that the type of support used 
in the tests (rather than the length of 
the panel) produced the variation noted. 
Nearly all tests on unstiffened panels 
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have been made with an edge support 
which stops some distance from the 
loaded edge of the sheet in order to take 
care of deflection in the length direc- 
tion. As the length increases, this un- 
supported length must also increase, and 
nearly all failures on a“fong panel will 
occur in this unsupported length. For 
a stiffened panel where the edge support 
is made up of a stiffener section, no 
noticeable decrease in the load carried 
by the sheet occurs as the length of 
the panel is increased. The actual load 
carried by the stiffened panels falls off 
as the length increases, due to the col- 
umn action of the stiffener section, but 
this effect has been taken into account. 

For predicting the loads on stiffened 
panels, whether flat or curved, the 
method suggested by Newell is used. 
This assumes complete independence of 
action of sheet and stiffener except that 
the stiffeners are assumed to give simple 
support to the sheet. This method con- 
sists of adding together the ultimate load 
which would be carried by the stiffener 
when tested alone and the ultimate load 
which would be carried by the sheet 
acting alone with simply supported 
edges. The load which would be carried 
by the sheet may be readily determined 
by means of apparent widths. 

Tables 2 and 3 give a comparison of 
the predicted and test loads on a series 
of flat and curved stiffened panels. The 
agreement is excellent except in the 












































TABLE 1: PREDICTED AND TEST LOADS ON FLAT UNSTIFFENED SHEETS 
case of the 18 in., highly curved, thick 
Reference | Length Width Thickness Wa Ptheo. P test % Diff. panel. In this case the sheet became so 
4 24 8 015 525 283 300 45.7 strong with respect to the stiffeners 
5 12 3 021 .720 618 600 —8.0 : 
: eB FP i a Be ins pee that the stiffeners were not able to break 
4 24 6 ; 043 1.45 2260 2200 =37 the sheet up into simply supported panels 
5 12 4. 05: 1. 3360 3440 , ° ° 
2 ae 13 0808 ios 4280 oe ee as was expected. Any rational design, 
4 24 12 .0732 2.28 5950 —0.8 however, would not contain such a dis- 
4 24 .0893 2.00 6430 6800 +5.4 : . : 
4 24 8 0893 2 49 8000 7950 06 proportionate sheet-stringer combina- 
5 12 6 2 2.39 9000 9000 0 tion. The stiffener sections used were 
a J-section (Type 1) and a channel 
For reference #4 o = 36,000 lb. per sq.in. : 
For reference #5 o = 40,900 lb. per sq.in. section (Type 2). 
TABLE 2: PREDICTED AND TEST LOADS ON FLAT STIFFENED PANELS 
RN ii Sita caries he ro rete tesla os pecan avid 5 5 2 2 2 2 2 2 
ens os ios oc Ns eres Gite de edd nk esas oSvebwidebnd .021 .053 .019 .019 .033 .033 .052 .052 
ETL cto. Sit OL Gk. Mell Laie edidnaccessccesoet 6 12 12 12 12 12 12 12 
eRe ne okt xxlel nerd tae cadhersvensveevdset 12 12 6 18 6 12 6 12 
EE RN Snape ten eh oom RRS ip Pe 3 6 6 12 12 12 4 6 
nei i 72). 5 i Jd. a, cldbWilees cesccenceed 1 1 3 2 2 2 4 3 
a ee eadead .73 1.70 66 66 1.13 1.13 1.53 1.67 
Te eo he ED ebb ieeensoeeoveess 40 ,900 ,900 36 ,000 36 ,000 36 ,000 36 ,000 36 ,000 ,000 
a oe pall 1250 7360 900 450 i340 1340 8590 6250 
NETRA ES SCARS #1 #1 #2 #2 #2 #2 #2 #2 
SPIRES PLD... cccvecaccbecerscctcosvceet 1550 880 1550 1300 1550 1300 
ENTE aS Se MeL 4250 10360 5550 2210 4440 3940 14790 10150 
ets kL OC OM yt eeceocecssceee 4325 9850 5300 2375 4400 4190 1 9720 
MS Jos 2 i ESET oe  eeeceeevecers +1.7 —5.1 —4.7 +6.9 —1.0 +5.9 +1.4 —4.4 
TABLE 3: PREDICTED AND TEST LOADS ON CURVED STIFFENED PANELS 
a sai a. Se ps Ge Di ocbscccseveecd 0190 0190 0330 032 .0330 .0520 0520 052 
Length TMA kk SR a od. ow enared eed 6 18 6 12 18 6 12 18 
RL) eas Os ow peeseeeepes eee e 30 10 10 10 30 30 10 10 
nS i Ble. a wsleull 2 4 4 3 4 3 2 4 
ES Gad. Ss eethesulebocecccccsceey od 12 4 4 6 4 6 12 4 
ES ThE, A Su BETES. atcwcccccseveeed .66 .66 1.11 1.10 1.11 1.67 1.72 1.53 
Ne a a ee wc eee ene ee 1.50 1.15 1.15 1.30 1.05 1.10 2.50 1.15 
Eo LLL, ab ccbvddhedevecceccevecs 675 1555 4550 3300 4160 6880 8050 9900 
i Skea, dese dee seoces caves inv 1550 880 1550 1300 880 1550 1300 880 
EN e455 hss eceeeetlb<sosvsversccesacey a 3775 5075 10750 7200 7680 11530 10650 13420 
Pie oe 8 iS eee Os ess ee eens o'e 68 oe 3750 5200 11240 7400 8000 12200 10620 10520 
han), be cheie chide hen vovscecececes —0.6 +2.4 +4.3 +2.7 +4.0 +5.4 —27.5 
ee 
































All data taken from reference #2. For all specimens total width is 12 inches, a is 36,000 lbe/sq. in., stiffener is type #2. 

































































SS ee 





36 


Although few destruction test reports 
on stressed-skin structures have been 
published, an examination of the avail- 
able information by means of the 
method of apparent widths has proven 
very interesting. Consider a fuselage 
or stressed-skin wing type of structure 
under the action of a bending load. On 
the tension side of the structure all the 
skin will be effective in carrying the 
tension stress due to bending. On the 
compression side only that material 
which is near the spars or near some 
other stiffener running normal to the 
bending moment vector will act at very 
high stresses. By means of the appar- 
ent width method, a width of skin act- 
ing with such stiffening members may 
be found, and the moment of inertia 
of the entire cross-section may be de- 
termined by using all the skin on the 
tension side and the apparent widths on 
the compression side. Such a procedure 
is a trial-and-error method. Familiarity 


with any one structure, however, per- 
mits one to estimate the neutral axis 
closely. 

When the moment of inertia is known 
the conventional beam theory may be 
used to determine the fiber stress. If 
this stress is turned into a load by mul- 
tiplying it by the area at the most 
stressed fiber, it may be compared to 
the allowable load as determined by the 
apparent width method to determine 
whether or not the structure possesses 
sufficient strength. The area at the most 
stressed fiber for this computation is 
the sum of the stiffener area and the 
area of the effective width of skin. 

If the allowable stress on the stiffener 
section involved is over 25,000 lb. per 
sq.in. such a method gives very good 
agreement with test data for stressed- 
skin structures subjected to bending. 
For the present, such an approximation 
must be thought of as only an approxi- 
mation giving perfect results if the 
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Fig. 4. Correction factor for apparent width of curved panels. 
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allowable stress in the stiffener and the 
yield point of the skin are the same 
but being more and more in error as 
the allowable stress in the stiffener 
decreases. For those tests which haye 
been considered (Ref. 3) this method 
gives fair agreement between computed 
and test results. Further investigation 
of this point is undoubtedly needed but 
the method may be safely applied in the 
determination of the actual stresses ip 
a structure subjected to bending forces 
if the approximations involved are con. 
stantly kept in mind and provided for, 


Conclusions 


1. For unstiffened aluminum alloy 
panels, both flat and curved, the method 
of apparent widths gives agreement 
with test results for the allowable com. 
pression on the panels which is within 
the limits of variation of the properties 
of the material. 


2. The method is applicable to any 
aluminum alloy provided that the cor- 
rect value of the yield point is known. 
For 17ST, a value of 36,000 Ib. per 
sq.in. is suggested; for 24ST, 40,000 Ib. 
per sq.in. is satisfactory. 


3. For predicting the allowable load 
on stiffened panels the method sug- 
gested by Newell is satisfactory, pro- 
vided the design is good. To find the 
allowable load on the sheet for use in 
this method, apparent widths may bh 
employed with good results. 


4. By good design is meant that a 
stiffener shall be stiff enough to break 
a sheet up into panels, and then lend 
them simple support. Most designs 
which would arise in normal practice 
would be in the “good” or satisfactory 
region. 


5. While the method of apparent 
widths gives excellent results in pre 
dicting the allowable compression loads 
on a stressed-skin structure, it should 
only be used as an approximation in 
computing the moment of inertia and 
the actual loads in a structure unless 
the allowable load on the stiffener is 
over 25,000 Ib. per sq.in., in which case 
the approximation becomes very good 
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ATLANTOMANIA 


> No one who has been reading AVIATION in the past few 
months can doubt that we have more than a passing interest in 
the problem of over-ocean air transport. We believe that no 
more important chapter will ever be written in the economic 
history of the world than the story of the conquest of the oceans 
by aircraft. We look back with pride on the many articles on 
the subject that have appeared in these pages, and we look 
forward to future opportunities to record the continued progress 
of inter-continental air commerce. 

We run no risk of being misunderstood, therefore, when 
we are constrained to deplore the survival of a state of mind 
(which should have been long since extinct) that sends a Beryl 
Markham out over the Atlantic alone, without radio in the face 
of definitely bad weather, or induces a night club celebrity to 
barge off with a cargo of ping-pong balls. 

Ten years ago there might conceivably have been some 
justification for such attempts. Today we can see none what- 
ever. Few possible technical or scientific benefits can accrue. 
Few data of any value toward commercial operations can be 
gleaned from their records. The only possible interpretation 
we can put on such attempts is a misguided search for personal 
publicity. 

That the risks are great is well known. How close both 
attempts came to failure is a matter of record. If only the 
necks of the participants were involved we might feel some 
concern, although we might possibly feel that, after all, it was 
their own business. But there is much more than that at stake. 
At a time when public confidence is needed to back up legitimate 
trans-oceanic projects there is everything to lose and nothing 
te gain in the taking of such unnecessary risks. 

In quite another category is the splendid work of the 
Lufthansa pioneering flying boats, Zephir and Aeolus. The 
record of their flight appears elsewhere in this issue. To their 
company and to their crews, our congratulations. It is only 
with such sound preparation, adequate equipment, and the exer- 
cise of good judgment, that the oceans will be conquered. 
Foolish and foolhardy efforts of publicity seekers will do nothing 
but obstruct the path of progress. 


50 MILLION 
FRENCHMEN— 


ERE NOT WRONG when they 

backed Detroyat’s chances to 
dean up in a big way at the Na- 
tional Air Races. Of course, right 
there lies a part of the reason for 
his suecess. Whether they knew it 
or not, all of the fifty million had 
contributed, for the Caudron racer 
tomes of a long line of specialized 
ships that have been helped along for 


years by generous assistance from the 
French Government. 

The boys on this side of the water 
who sat up nights and denied them- 
selves not only the luxuries but even 
some of the necessities of life to get 
their race entries in shape to com- 
pete, rate a lot of credit, They put 
up a gallant show, but the cards were 
stacked against them. 

But we cannot hold with those who 
have written us more or less violent 
letters denouncing the French par- 


37 


ticipation as unfair. After all, the 
race was open, and the French simply 
sent over an outfit that was just a 
little bit better than anything any- 
one here had on hand. If there is 
any moral in it, it is simply that if 
we are to have races at all, both the 
government and the industry will 
have to dredge up enough interest 
and put up enough money to meet 
competition from all comers. 

For years we have been trying to 
find some reason to justify the con- 
tinuance of the National Air Races 
in their present form. Last year at 
this time we felt pretty low about it. 
This year we do not feel much bet- 
ter. True, performances were notice- 
ably improved and some new and in- 
teresting designs appeared, but the 
races were still run off on the old 
ballyhoo basis, and no matter how 
thick you slice it it is still ballyhoo. 

But if “L’Affaire Caudron” pro- 
vides the impetus that will lead to 
something really worth while, perhaps 
there is yet some hope. We under- 
stand that Detroyat is planning to 
come back next year with something 
much faster than his this year’s entry. 
There is a joint challenge here for 
the American government and for 
American builders, and upon how 
they handle it will depend the future 
of air racing in this country. 


EXPORT MARKETS 


| gesagt estimates of the 
volume of aeronautical exports 
from the United States for 1936 point 
toward substantial increases. Although 
the 1935 volume dropped below the 
record peak set in 1934, if business 
continues at its present rates the 
chances are good that this year will 
run well ahead of both. 

Seldom before have prospects for 
export sales been so bright. Many 
of the countries of Europe who have 
enjoyed substantial monopolies for 
their aeronautical products in certain 
sections of the globe are now so busy 
turning out military equipment for 
their own use that they have no time 
to think of supplying the demands of 
the smaller nations who do not have 
manufacturing and design facilities 
of their own. There is always a cer- 
tain amount of demand from such 
people for military equipment which 
can legitimately be met with equip- 
ment released by our own government 
for export, but there is also an im- 
portant and rising demand for com- 
mercial equipment all over the world. 
Now if ever is the time for our manu- 
facturers to devote much time and 
effort to the promotion of their prod- 
ucts in world markets. 
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What’s new in aircraft, engines and major accessories 











Fleetwings Sea Bird 


Shotwelded, all stainless steel amphibian has many 
interesting and novel features. 





For the past six or eight months it has been our privilege to 
stop in occasionally at the Fleetwings plant in Bristol ( Pa.) 
to watch progress on the construction of what is to us one 
of the most interesting aeronautical projects that we have 
seen for a long time. Carl de Ganahl and his chief engineer, 
W. A. Sutton (both well known to readers of Aviation) 
have succeeded in transferring their longstanding belief 
in stainless steel as an aircraft material into reality in the 
form of the amphibian “Seabird,” the first completely en- 
gineered stainless steel job in the world. Readers will 
recall that the late American Aeronautical Corporation con- 
verted an ali-wood Savoia-Marchetti design into stainless 
steel some three years ago, but the Seabird is the first at- 















































tempt to design from scratch in stainless steel. ther 
Very recently we were privileged to watch the ship dyni 
through some of her early test flights in the hands of othe 
Daniel Brimm, veteran seaplane pilot. Brimm’s long ex- viev 
perience in getting seaplanes in and out of the waters around oper 
New York has made him a competent judge of water fect: 
handling and flying qualities. T 
The ship handles exceptionally well on the water, using a ship 
streamlined tail wheel of slightly over 13 in. in diameter arra 
directly connected to the rudder pedals as a water rudder. welc 
This tail wheel is independently retractable by a lever along- exce 
side the control column. Her take-off with pilot only and full win 
tanks has been clocked at 8 seconds on glassy, smooth water shor 
with no wind. With full load and no wind her take-off is ing 
below 25 seconds. She gets up on the step surprisingly 
quickly and runs exceptionally clean. Provided it is not 
too rough take-offs can easily be made with the windows 
open without any water being shipped. She is easily pulled 
off the water at about 53 to 54 m.p.h. The handling quali- 
ties in the air appear to be exceptionally good. 
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Externally the most interesting treat- 
ment is of the main landing gear. One of 
the photographs on the next page shows 
the mechanism of retraction and in one 
of the flight photographs can be seen 
the position assumed by the wheel in 
flight. This appears to be quite a sat- 
isfactory solution to a _ troublesome 
problem. Wind tunnel tests have in- 


dicated that the drag is very low and 


there appear to be no disturbing areo- 
dynamic effects from interference or 
other causes, The wheels are in full 
view of the pilot at all times. The 
operation of the gear is simple and ef- 
fective from a hydraulic hand pump. 
The most interesting features of the 
ship, however, are in her structural 
arrangement. Stainless steel, shot- 
welded throughout, is used throughout 
except for the fabric that covers the 
wings and tail surfaces. The hull, as 
shown by the drawing and accompany- 
ing pictures, is a combination monoco- 


que and framed type. Stresses in the 
central portion surrounding the passen- 
ger compartment and carrying the wing 
fittings, landing gear mechanism and 
nacelle mounting, are carried by means 
of built-up steel tubes. The method of 
joining the tubular members and of 
applying fittings for the bracing wires 
and other parts of the structure is most 
ingenious as may be seen from an ac- 
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companying photograph. Fore and aft 
of the cabin section, a true monocoque 
is used. Cross-section shape is main- 
tained by the use of light former rings, 
tied together fore and aft with light 
stringers to which the steel skin is shot- 
welded. The method of building up the 
hull bottom shows clearly in the photo- 
graph on page 41. 

The wings, under the fabric covering 
are all stainless steel. They are of the 
two spar type with relatively light in- 
termediate ribs and built up drag struts 
and double diagonal tie-rod bracings. 
The spars are of the box type with 
webs and caps corrugated longitudin- 
ally and provided with frequent internal 
stiffeners. Flat plates, shotwelded 


Above: When in flight, the landing 


gear retracts so that wheels are in the 
position shown. 
Seabird on the ramp at the Bristol 


Below: Fleetwings 


factory. 
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The hull is a combination of stressed 
skin and framing. Except for window 
glass and upholstery, it is of stainless 

steel throughout. 
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Detail of rudder post with tail cone removed. 
See next page for complete tail assembly. 
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Landing gear cylinder } 
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Purnp handle 
in cockpit 
Pump 
+ 
7o brakes Check ver/ves 
Schematic layout of the plumbing 


system which supplies hydraulic power 
for landing gear retraction and flap 
operation. 


Right. How the landing gear retracts. 
The sketch shows a wheel in a partly 
retracted position, The wheel pants and 
the covering strips on the struts have 
been omitted in the sketch for sim- 
plicity. The operating cylinder is 


fastened along the front face of the 
front spar. The pivot point is on the 
front spar also. 





Typical wing fittings showing section 
of the rear spar, flying wire attachment 
fittings and hinges for the ailerons. 





against the webs, provide points of at- 
tachment for terminals and the external 
wire bracing. Ailerons and flaps are 
carried on ball bearing hinges, canti- 
levered out behind the rear spar at the 
drag strut station. Details may be seen 
in an accompanying picture. 

The wing flaps are of the split variety 
hinged, like the ailerons, from brackets 
carried on the rear spar. They are 
hydraulically operated from the same 
double acting pump in the cockpit that 





Interior construction in the cabin in the section where 
loads are carried both in the skin and in the framing. 
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handles the landing gear. They are 
pumped down, and will hold their posi- 
tion at any angle from 0 to 60 deg, 
When released, by operating the proper 
selector valve on the instrument board, 
they return to the “up” position auto- 
matically under the combined action of 
springs and air pressure. 

Of considerable interest is the de 
sign of the fuel tanks, one located in 
each wing panel. As the wing is thin, 
the tanks must be very flat. They are 
made principally of corrugated sheet, 
with the corrugations running spanwise 
of the wing. End plates of the tank 
are made by drawing scalloped edges 
which match up with the sheet corru- 
gations. Final assembly is made by 
shot welding. These tanks are remark- 
ably rigid and have stood up under the 
standard Army vibration tests. They 
weigh only 14.5 lb. each, including 
fittings for a capacity of 26 gal. each, 
a rather remarkable achievement. 


[Note: Many of the ideas discussed 
by W. A. Sutton in his articles on 
stainless steel design,—AvIATION, June 
and July, 1935—appear in the details of 
the Sea Bird.] 


The power plant is a 285 hp. Jacobs 
engine attached to the mount through 
Lord rubber bushings of the shear 
type. Oil tanks and the storage bat- 
teries supplying power for the direct 
cranking starter are located in the ma 
celle. A Curtiss-Reed one-piece forged 
aluminum propeller is fitted. > 

Access to the four-passenger cabin 
is through a hatch in the center set 
tion of the wing to port, and slightly 
aft of the nacelle. Convenient steps 
and retractable hand holds are pro 
vided. A full complement of naviga- 
tional and engine control instruments 
have been installed. Among the latter 
was noted the new Eclipse rate-of-flow 
meter. Dual control, with a wheel of 
the throw-over type, is installed. The 
cabin was unusually quiet before ay 
upholstery or soundproofing mate 
was applied. Sperry engineers did # 
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Tube cluster in center of rear cabin bulkhead. 
fittings are terminals for the flying wires. 





Corrugated fuel tanks in position in wing panel. Note also landing 
gear retracting cylinder at lower left. 


Details of tall surface framing. 


able on ground only but elevators carry trimming tabs 


adjustable from 


soundproofing job that put the final 
sound level below 75 decibels. 

The weight of the ship empty is 2,285 
lb, gross 3,415 Ib. The useful load 
(1,130 lb.) is made up of four passen- 
gers, 100 Ib. of baggage, 52 gal. of 
gasoline and 5 gal. of oil. With 235 
sq.ft. of wing area (including ailerons) 
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Rudder tab is adjust- 


cockpit. 


the power loading comes to 12.0 Ib. 
per horsepower, wing loading 14.5 Ib. 
per sq.ft. The ship has a top of over 
150 m.p.h., cruises at 135 m.p.h. It 
shows a 900-ft. per minute rate of climb 
at sea level, has a 15,000-ft. service 
ceiling and a normal range of 450 miles. 
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Lambert Monocoupe Model 90-A on Edo floats. 














Details of fittings in upper rear cabin section. These members 
take the rear spar and rear nacelle strut loads. 


ee 
eae a 


et EE 


Monocoupe Seaplane 


Lambert Model 90-A approved for 
float equipment. 


FLIGHT TESTED by a Bureau of Air 
Commerce Inspector, the Lambert 
Monocoupe, Model 90-A was recently 
granted an approved type certificate as 
a seaplane on Edo Model 1965 floats. 
In the flight tests conducted at the Edo 
plant in College Point, L. I., the ship 
made full load take-offs on glassy water 
in about 30 seconds. The floats speci- 
fied for this ship embody design fea- 
tures formerly found only in the larger 
models and are exceedingly clean due 
to a new type of rounded nose. 

Weight of the Monocoupe Seaplane 
empty (including battery and starter) is 
1,209 Ib. Useful load is 562 Ib., and 
gross weight, 1,771 Ib. 


(Turn to page 44 for more 
Flying Equipment) 
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The Osage Chief, one of Hanford’s 

fleet of all-metal twin-motored Lock- 

heed Electras, equipped with every 

modern convenience for the passen- 
gers’ comfort and safety. 
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HANFORD 


AIRLINES 


gives a great country 


a great 


OQ the territories of the Sioux, 
White Cloud, Omaha, and Osage 
tribes, Hanford Airlines is providing 
the Middle West with a De Luxe Air 
Service that ranks with the finest in 
the country. Hanford Officials chose 
Texaco Aviation Gasoline, Texaco 
Airplane Oil, and Texaco Greases to 
fuel and lubricate their planes. 


These products are refined from 
special crudes by special refining proc- 
esses that eliminate all harmful im- 
purities. They are free from harmful 
carbon and sludge forming elements 


... and are absolutely uniform. 


service 


You can get Texaco Aviation Gas- 
oline of the correct octane rating and 
Texaco Airplane Oil of the right 
grade to give you the most efficient 


and dependable operation. 


A Texaco aviation representative 
will be glad to provide practical en- 
gineering service to prove the econ- 


omies of Texaco Aviation Products. 


Ww Ww Ww 


THE TEXAS COMPANY 
135 East 42nd Street, New York City 


Nation-wide distribution facilities 
assure prompt delivery 


)) Aviation Products 
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Installation diagram of Coffman starters. (1) Starter; (2) burning chamber; (3) clamp 
rings; (4) breech; (5) intake tube; (6) exhaust tube; (6a) clamp. 


Cartridge Starter 


Device provides engine starting 
from special powder cartridges. 


A DEVICE known as the Coffman engine 
starter has been under development for 
a number of years by Federal Labora- 
tories, Inc. (185-4lst Street, Pitts- 
burgh, Pa.) and is now ready for com- 
mercial production. Coffman starters 
have been under test with Army, Navy 
and Marine Corps units and have 
proven their ability to start engines of 
the Cyclone or Hornet class satisfac- 
torily at operating temperatures down 
to —20 deg. F. They are adaptable 
also to any type of internal combustion 
engine besides aircraft engines. 

Power to operate the starter is de- 
rived from a cartridge which contains 
a fuel which is ignited by the passage 
of an electric current. The cartridge 
is placed into a chamber which resem- 
bles an ordinary shotgun breech, 
mounted in the cockpit near the pilot. 
A tube connects the power chamber 
with the starter. The only electrical 


energy required is from a flashlight 
battery. As the fuel burns in the cart- 
ridge it develops a pressure which 
moves the piston forward in the starter, 
engaging the clutch jaw of the crank- 
— and then rotating the crank- 
shatt. 


Two sizes are available, the large 
size which develops 2,150 torque pounds 
at the shaft and the smaller size which 
will develop 1,250 torque pounds at 
the shaft. These starters will turn 
the engines at an initial rate of 225 to 
250 r.p.m., sufficient to pick up the 
magneto spark at 30 deg. before top 
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dead center. The time of applicatiog 
is not long, although the rate is high, 
The large starter (Type L) will turn 
over an average Cyclone engine three 
times at freezing temperatures, but this 
is usually sufficient to start. The as. 
sembly and the component parts are 
shown on an accompanying diagram, 
The Type M starter weighs 25 Ib., the 
Type L 35 lb. The Type M will take 
care of engines up to 450 hp. and the 
Type L from 450 hp. up. Standard 
cartridges weigh .063 lb. and .079 lb. re. 
spectively. 


Seversky Trainer 


New XBT is improved version 
of earlier models 


Low BIDDER in the latest competition for 
Air Corps Basic Trainers was the 
Seversky Aircraft Corporation whose 
offering was a refined version of the 
earlier Basic Trainer described in detail 
in the June, 1936 issue of AvraTion, 
Essential differences between the new 
XBT and its predecessor are greater 
speed range, higher performance, and 
improved instrument equipment. 

Both cockpits are fitted with instru- 
ments necessary for cross-country navi- 
gation, radio flying, instrument flying 
and reconnaissance. Hoods for blind 
flying also are provided for both. A 
camera machine gun for simulated com- 
bat is another part of the equipment. 

Performance of the new trainer ap- 
proaches that of modern pursuit planes. 
A throttle stop is provided to step down 
the output of the 550 hp. Pratt & Whit- 
ney Wasp engine to 450 hp., Air Corps 
limit for training plane specifications. 
In an emergency, however, it would be 
possible to use the full rated power of 








Installation of Coffman starter (breech shown open) on a Wright Whirlwind on 


a test stand. 
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the engine, materially increasing per- 
formance. 

Two sets of wing panels of different 
areas are available. With the larger 
ones and a fixed landing gear the ship 
is primarily a trainer. With the smaller 
panels and a fixed landing gear the ship 
becomes an improved edition of the 
Basic Trainer. With smaller panels and 
retractable gear the maximum perform- 
ance is attained for use as an advanced 
trainer, cross-country, and staff plane 
and pursuit performance is approached 
closely. 

Structural characteristics are similar 
to those of earlier Seversky models and 
include monocouque fuselage and multi- 
spar wings built liquid tight to be used 
as fuel tanks. 


Frank Hawks’ Plane 


Fast low wing monoplane now 


undergoing test flights 


Reports have been filtering in from 
Springfield, Mass., that Frank Hawks 
has been at work on the design and de- 
velopment of a new ship and that How- 
ell Miller, formerly of Granville, Miller 
& DeLackner, has been collaborating. 
We are able to present the preliminary 
details here for the first time. 

The new Hawks’ plane (christened 











Seversky XBT en route for Wright Field design competition. 


“Time Flies”) and sponsored by the 
Gruen Watch Company, has been test 
flown at the factory of Hawks Air- 
craft, at Springfield, and promises 
speeds well up in the 300-400 mile range. 
Its power plant is a Twin Wasp 
R-1830 B.G., equipped with a Hamilton- 
Standard Constant Speed propeller. 
“Time Flies” is a low wing canti- 
lever monoplane with retractable land- 
ing gear, flaps, and tabs. Most unusual 
feature is a retractable cabin enclosure. 
In retracted position the enclosure fairs 
perfectly into the fuselage lines and 
vision is obtained through side windows 
and upper window lights of curved 
safety glass. For landing and take-off 





The Curtiss-Wright P-36 Pursuit. 









Stearman Model 70 D1 advance trainer. 


the seat may be raised by a manually 
operated hydraulic jack. The top win- 
dow light, which is hinged at its for- 
ward edge, raises with the seat and 
forms a conventional windshield. En- 
trance is through a side door in the 
fuselage. 

The fuselage is constructed of welded 
steel tubing with plywood covering and 
the fin structure is of steel tubing with 
plywood ribs. Stabilizer, rudder, and 
elevators have spruce spars, maple cor- 
ner blocks, and plywood ribs, and ply- 
wood covering. The wing is built en- 
tirely of wood, having three plywood 
box spars, and ribs and covering of the 
same material. 

A range of 1,700 miles is obtained 
from the 230-gal. gasoline tank forward 
of the cockpit. Oil capacity is 25 gal. 
The wing span is 31 ft., and overall 
length 22 ft. 


Curtiss-Wright P-36 


Army buys new single seat pursuit 
monoplanes 


Curtiss-WricHT has just announced 
that several of its P-36 pursuit planes 
have been purchased by the Army Air 
Corps. The P-36 is a single seat low 
wing monoplane with retractable land- 
ing gear. It is powered by the Wright 
G Cyclone engine. The top speed, said 
to be high, is held confidential by the 
Air Corps. 


Stearman Trainer 


Model 76 D1 is also suitable for 
other military missions 


A FLEET of Stearman Model 76 D1 ad- 
vanced trainers were delivered recently 
to the Argentine Naval Aviation Serv- 
ice. In addition to training work these 
ships are suitable also for reconnais- 
sance, observation and light bombing. 
The power plant is a 320 hp. Pratt & 
Whitney Wasp Jr., Model T1B. 
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Electric Brazer 


Compact unit for reconditioning 
band saw blades 


SHors using band saws for cutting 
wood or metal sometimes encounter 
frequent breakages. A compact electric 
brazer has been developed for repairing 
blades by Grob Bros., of West Allis, 
Wis. The brazer is made for either 110 
or 220 volts, single-phase, 60-cycle alter- 
nating current. A transformer is 
mounted in the base with extensions 
through the top cover connecting the 
secondary coil with the saw clamps. The 








Grob Bros. electric brazer. 


center clamp, intended for pressing the 
blade ends together during brazing, is 
operated with a handle. A_ switch 
mounted in convenient reach of the oper- 
ator provides three different heats. Sil- 
ver solder with borax flux is recom- 
mended for the best joints. The outfit 
weighs 50 Ib, 


Drafting Machine 


A new item of equipment for the 
engineering department 


New models of drafting machines have 
been announced by the Charles Bruning 
Co., Inc., Chicago, Ill. These machines 








New Bruning drafting machine. 
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Leg Beck 


What’s New in Accessories, Materials, Supplies, and Equipment 





feature reduced number of working 
parts and a simplified system of adjust- 
ment. They are equipped with adjust- 
able brake mechanisms to prevent the 
protractor head from sliding excessively 
when used on an inclined board. Each 
also has adjustable skid buttons for 
leveling up the scales. Pulleys are fully 
enclosed, but bands may be changed if 
necessary without disassembling the 
machine. The joints are fitted with 
New Departure fully enclosed ball bear- 
ings, prelubricated. All parts are of 
dull-finish aluminum or baked on 
enamel, eliminating reflections which 
cause eye strain. Several models are 
available designed for specific engineer- 
ing purposes, 


Metal Cutting Machine 


Semi-automatic device designed 
for cutting light-weight metal 
sections 


A SEMI-AUTOMATIC metal cutting ma- 
chine for light section material is 
announced by De Walt Products Corp., 
Lancaster, Pa. This equipment is spe- 
cially adaptable for cutting lengths of 
thin wall tubing of aircraft sizes. It 
is arranged for automatically cutting 
predetermined lengths of stock to close 
tolerances. For example, the machine 
illustrated will cut off light wall tubing 
2 in. in diameter and 6 in. long at the 
rate of 28 cuts per minute. This par- 





De Walt light tube cutting machine. 


ticular outfit is equipped with a 74 hp. 
motor driving a 16 in. hollow ground 
metal cutting saw blade at 3,600 r.p.m. 
Machines can be built on the same prin- 
ciple for many applications. Completely 
automatic equipment including a device 
for feeding material from a magazine 


onto the extension 
available. 

Particular attention has been given to 
enclosing and guarding the machine, 
The top of the frame is covered to keep 
chips and grit from the working parts 
and provision has been made to confine 
the sparks in a hood. Three control sta- 
tions are provided, one at each side of 
the machine and the third at the front 
of the material support. Each station 
controls both the feed and saw motors 
so that a dead saw cannot be fed into 
the material. Full details are available 
to our readers upon application to the 
manufacturer. 


support 


is also 


Low Pressure Wheels 


New models interchangeable with 
high-pressure types 


Arr TRANSPORT EQUIPMENT, INC, 
(Building 20-A, Roosevelt Field, Gar- 
den City, L. I, N. Y.) now has avail- 
able two models of low pressure wheels 
designed to replace high pressure 
wheels of the Bendix type. One is for 
the 144 in. axle, 10 in. drum, and takes 
either the 6.50-10, the 7.50-10, or the 
8.50-10 tire. The larger model is for 
25 in. axle with 12 in. drum, and takes 
9.50-12 tires. No changes or adapters 
are required when installing these 
wheels on present Bendix brake 
mechanisms. Graphited, oilless bearings 
are fitted to both models. Both wheels 
are manufactured under Department of 
Commerce A.T.C. The smaller size 
is approved for airplanes up to 3,200 lb. 
gross, the larger up to 5,000 Ib. gross 
weight. 


Electric Soldering Iron 


New electric iron equipment added 
to Stanley’s line 


STANLEY Toots of New Britain, Conn. 
has announced a new series of electric 
soldering irons for bench use. They 
come in eight different sizes ranging 
from 52 watts with a ys in. tip, to 435 
watts with a 14% in. tip. Tips are pure 
compressed copper. The electrical wind- 
ings are built in, are hermetically sealed. 
Handles are ventilated. A lock collar 
and a sleeve takes care of adjusting to 
the desired length. Handles are als 
removable. A metal resting stand 1 
packed with each iron. Six feet of flex 
ible heating cord with terminal are fur- 
nished as regular equipment with each 
tool. 
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Operators’ Corner 


An exchange of ideas on the problems of the commercial aviation industry 





QUESTION 10: How do you compute oper- 
ating costs of the various types of aircraft 
used by flying school operators? What cost 
factors do you use? On what basis do you 
compute depreciation of equipment? (Sub- 
mitted by Edward A. Dycer, Manager, 
Dycer Flying Service, Los Angeles, Cal.) 


(Sometime ago we received an unusually 
complete reply to Question No. 10. The 
reply was So complete in fact, that we were 
pO to find space for tt ina number 
of issues. The methods of operation cost 
computation, however, were so tmteresting, 
that we decided to publish them at the first 
_?- They are presented herewith. 
—Ed.) 


Experience in cost computing 


UR own methods of computing the 

cost of operating our airplanes as 
based upon experience are as follows: 
We include a separate sheet for each of 
the airplanes we operate made up ac- 
cording to the method we have been 
using, and we also include a single sheet 
descriptive of another method we intend 
to put into operation later. 

On the sheet describing the Ryan 
§-T, in addition to a fuel cost of $1.333 
per flying-hour, and a maintenance cost 
of 80 cents per flying-hour (which in 
the past has proven to amount to ap- 
proximately 60 per cent of the fuel 
cost), we have a cost of $1.476 per fly- 
ing-hour for risk and $1.766 deprecia- 
tion. Maintenance incidentally includes 
overhauls, repairs, inspection, parts, 
labor and hangar storage. 

Risk or insurance is figured at 18 
per cent of the value of the ship per 
year. Naturally, this cost is $1.476 
only when the ship is flown 500 hours 
in one year. The maintenance cost of 
80 cents will also vary with the num- 
ber of hours flown per year. 

Depreciation is figured on the engine 


Operating Costs for Five Airplanes 


Bi, on Rearwin 
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br.).563 1,200 hr. 307 7 ad ‘146 1,000 hr.).252 
50 60 : 90 300 -634 50 


separate from the ship, with the full 
retail value of the engine being written 
off in 1,500 hours and that of the ship 
in 3,000 hours. The depreciation is not 
figured in terms of months or years, nor 
does it indicate the actual life of the 
engine or ship, but is merely a method 
of returning to the owning interest the 
full investment in a reasonable time. 

The total cost of operating this par- 
ticular ship amounts to $5.375 per 
flying-hour when the ship is flown 500 
hours in one year. At the end of the 
year, we make up a new cost estimate 
for operation during the following year 
based upon the actual results of the 
first year. Maintenance may show an 
increase during the last six months. 
Risk may have also jumped up during 
the year due to accidents not covered 
in the “10 per cent deductible.” De- 
preciation will, of course, be reduced 
for the second year prowided the air- 
plane is revaluated at the end of the 
first year. 

We might mention that the great 
majority of small airplanes are not 
flown as many hours per year as ours. 
A private owner, for example, would 
probably fly a Ryan S-T about 100 
hours per year, which would multiply 
his insurance cost from $1.476 to $7.38 
per hour, which would indicate that 
present insurance rates are prohibitive 
for the private owner as well as the 
small operator doing less than 500 
hours per year. However, any opera- 
tor who is able to put 1,000 hours per 
year on an airplane should buy insur- 
ance. 

We are now equipped with five air- 
planes and are carrying insurance on 
three of them. Unfortunately one of 
the three is not flying enough this year 
to warrant the 
purchase of in- 


surance next 

18 year. We will buy 

win Jr. Stearman insurance only on 
3 1.086 those airplanes 


cent- (18percent- doing in excess of 


hours per 














66 
month. 

Profit to own- Regarding the 

interest 1.761 5.592 
hpercest On * 80 3-510 352 1.118 other costs to the 
operator, it has 
yo ices 6.450 4.134 3.664 2.113 6.716 been our practice 
yon wd to subtract the 
(percent) 5.160 3.307 2.931 1.600 5.368 ship cost (which 
in this case is 

11.610 7.441 6.595 3.803 12.078 
Operator's $5.375) from the 
joan. 1.161 44 659 380 1.207 retail price to as- 
Retall price... 12.71 8.185 7.254 4.183 13.285 certain the gross 


Coste per flying-hour. 


profit per flying 


hour. Two-thirds of this gross profit 
goes to the cost of general overhead. 
The remaining one-third is divided 
equally between the “owning interest” 


Operating cost of Ryan 8-T, Menasco 95 hp. 
Cruising speed—120 m.p.h. Top speed 140 
m.p.h 

1. Fuel: 
Gas (70 per cent bhp Con- 
ee) 5.985 gal. @ 








SE PRE eS RR aw: .197 
Oil sea on cmt a gg 7 
sumption) . gal. 
EE? hein eopie wile oss 6 iacd .106 
Grease (Hstimated) ...... 03 
1.833 
2. Maintenance: (Est. 60 per cent 
re ee satis are Gale -800 
3. Risk: (18 per cent of $4,100.00— 
Ah ARR eee 1.476 
4. Depreciation : 
( nee value—$1,200.00 
a SE nds o's. big 6 ave 
(Ship value — $2,900.00 
SS rear .966 1.766 
Total ship operating cost... 5.375 
Plus profit to owning interest 1.104 
Cost to operating agency... 6.479 
Operator’s overhead’ loaver- 
tising, salaries, pilot sal- 
aries, rental, etc,)........ 4.416 
10.895 
Profit to operator ......... 1.105 
BOGRT DG hoc cccvcves $12.000 


Operating Cost of J 5 Stearman, 220 hp. 
Cruising Speed— 


ib. OE wibG une Oee.) oe ee ae wana 3.620 
2. saiapenanes (Est. 30 per cent 1.086 
oO BS ie eek ih 3 no bocer il ilps J 
3. we (189.—$1,400.00—1,000 ose 
DLs weateeeed bsp bos 644 o% d 
4, Depreciation 2 
(Engine & Ship) ............ 634 
Total Ship Operating Cost... 5.592 
Plus Profit to Owning In- 
WE. nvdeeson< Hbte +46 hae 1.568 
Cost to Operating Agency... 7.160 
Operator’s Overhead aves 
ising, salaries, pilot sal- 
aries, rental, etc.)......... 6.272 
13.432 
Profit to Operator ......... 1.568 
pe Dae eee $15.000 


Operating Cost of Great Lakes, Cirrus 95 
hp. Cruising Speed — 84 m.p.h., Top Speed 
— 108 m.p.h, 

1. Fuel: 


Gas (70 per cent bhp Con- 
campticn) 6.08 gal. 
c 











PE TT ROPE ee 1.206 
Oil (100 per cent bhp Con- 
sumption) .09 gal. @ 
FEI FEES PS .126 
Grease (Estimated)...... .040 
1.372 
2. Maintenance: (Est. 70 per cent 
 £ — G G RR GelaRD satel -960 
3. Risk: {22% per cént of $1,250.00 
CR) ot eee .563 
4. Depreciation: 
( agine value $400.00 — 
1,500 br.) eee, eesses ° 
(Ship value $850.00 — 
y i eves sdec pad .284 550 
Total Ship Operating Cost.. 3.445 
Plus Profit to Owning 
DE: ei0so4.onmeebew ad 1.076 
Cost to Operating Agency... 4.521 
Operator’s Overhead (Adver- 
tising, salaries, pilot sal- 
aries, rental, etc.)...... 4.304 
8.825 
Profit to Operator ........ 1.075 
Rotel? Priced’ soc 0css., 9.900 
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Very truly yours, 
NORTHWEST AIRLINES, INC. 


F. W. Whittemore 
Vice President in Charge of Operations 
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and the “operating agency.” The own- 
ing interest and the operating agency 
may or may not be the same entity. In 
other words, the airplane may be oper- 
ated by our company but owned by 
an individual. The books, however, 
are kept in the same manner for ships 
owned and operated by us. 

We realize of course that it is poor 
business to set a retail price before 
ascertaining the cost of overhead and 
profit to owner and operator. But as 

ices have been controlled by an or- 
ganization of all operators in Seattle, 
we have had no other choice. However, 
I hope to present figures in the near 
future to the members of our organiza- 
tion which will enable us not only to 
establish retail prices in a more intelli- 
gent way but will also adequately 
answer the question of insurance cost. 

The plan I have in mind is illustrated 
by the single sheet enclosed on which 
all five airplanes are listed. If you 
will examine this sheet you will note 
that 20 per cent of the ship’s operating 
cost will be paid to the owning interest. 

In the event an operator is able to 
keep his overhead below this 80 per 
cent he would be able to earn a net 
profit of more than 10 per cent. It is 
not our plan to attempt an increase in 
the net profit in this manner. We 
would prefer to spend the entire 80 
per cent by an increase in advertising, 
sales commissions and salaries, in the 
belief that a greater volume will be 
thus attained. 

You will note that the risk has been 
computed on three airplanes at 18 per 
cent and on two of the airplanes at 
214 per cent. This is because of the 
type of flying they do. You will also 
note that two of these airplanes are 
estimated to fly 500 hours per year, one 
1,200 hours and the remaining two, 
1,000 hours each. 

You may also notice that maintenance 
is figured at from 30 per cent of the 
fuel cost on the Stearman to 70 per cent 
on the Great Lakes. Because mainte- 
nance cannot always be based upon past 
experience for a given airplane, we use 
the following schedule for a predeter- 
mined estimate : 


New Airplane 30 per cent 
8 months old 40 per cent 
6 7 7 50 per cent 
9 » * 60 per cent 
Te 9 70 per cent 
a “) 80 per cent 
_ ” 90 per cent 
21 “ “ 100 per cent 
4 “ 110 per cent 
ie o 120 per cent 
_ * 9 180 per cent 
_ ” 140 per cent 
a e 150 per cent 


Immediately after an engine major 
or a complete ship overhaul and 
recover, the estimate may be dropped 

10 per cent.—Lronarp R. Perer- 
Son, President, Leonard R. Peterson, 
Inc., Boeing Field, Seattle, Wash. 


—, 


Editor’s Note—Questions 18 and 19 ap- 
beared in the September issue of Aviation. 


Tomorrow's Clippers 


(Continued from page 17) 


Table IV 


Resistance and Power Required to Overcome the Parasite Drag of Different Flying Boat 
Hulls per 1000 cu.ft. of Pay Space at 160 m.p.h. at Sea Level 


Grose Drag in 
Weight Frontal Lb. at bhp 


Plane 

Type inTons Area 160 mph Req'd 
8-39 2 20 258 110 
8-43 10 61 550 235 
8-45 50 220 1410 603 


(2) If the design factors are prop- 
erly taken into consideration, it is pos- 
sible to gain more from improved para- 
site resistance than is lost from greater 
structural weight of certain parts of 
the structure and the larger ship will 
be the more efficient one. 

(3) With respect to the flying boat, 
several important characteristics im- 
prove as the size increases. The larger 
boat has (under identical conditions) 
better take-off because the hump speed 
occurs later and therefore when the 
wings are carrying a greater part of 
the load. The c.g. becomes proportion- 
ately lower and the problem of lateral 
stability becomes simpler. In view of 
these considerations, as well as several 
others, it appears probable that the opti- 
mum size of flying boats will in the 
near future be substantially in excess 
of the present day craft. 


Some specific problems 


While there appear important advan- 
tages directly connected with the 
larger size aircraft, there are also 
numerous engineering problems and dif- 
ficulties yet to be solved. 

In a craft of 40 to 50 ton or more, 
the manual power of the pilot may be 
inadequate to operate the flying con- 
trols. It may, therefore, be necessary 
to use some type of booster or power 
for all controls. Auxiliary sources of 
electric and pneumatic power will be 
needed. [Auxiliary power plants to 
produce 110 volt a.c. driven by small 
gasoline engines independent of the 
plane’s engines, are now commercially 
available-—Ed.] Ventilation and heat- 
ing will become a large engineering 
problem, as well as the safe loading 
and distribution of 5000 to 7000 gal- 
lons of fuel. 

The basic aerodynamics and struc- 
ture of a large airliner will embrace, 
of course, many important problems 
that will require considerable research 
and investigation. The one generality 
that can be mentioned is that in both 
of these lines of thought it is necessary 
to study and design a large plane in 
general and in detail rather than to pro- 
portionately increase the size of a 
smaller plane. 

With respect to power plant, the 
simplest and most satisfactory arrange- 
ment for some time to come appears 
to be the installation of four to six in- 
dependent engines, each driving its own 
propeller. Various schemes have been 


Cubic Cap.in Drag per bhp 
Cap. of 1000 1600 Req’d 
Pay Space cu.ft. cu.ft. 1000 cu.ft. 
200 2 1290 550 

1280 1.28 430 184 
7400 7.4 191 81.5 


studied with groups of several motors 
driving one large propeller with gears, 
shaft and clutches. The advantages 
of the possibility of stopping an engine 
for inspection or disengaging it in case 
of trouble are evident with this arrange- 
ment, but it is questionable whether the 
advantages will be sufficient to com- 
pensate for the extra weight, cost and 
added sources of possible mechanical 
failure. With respect to other types 
of engines, the large diesel may be de- 
veloped, but at this time is not yet 
available. The steam power plant is 
still further away and it remains to 
be proven if some of the difficulties 
connected with such an installation 
(particularly the enormous steam con- 
densers) can be properly solved. On 
the other hand, the conventional inter- 
nal combustion aviation engine is avail- 
able in necessary sizes, is thoroughly 
developed and tested and most certainly 
represents a satisfactory power plant 
for years to come. 

The extreme importance of maximum 
power per unit of fuel may eventually 
bring the use of some auxiliary means 
to utilize the heat from exhaust gases. 
This may be in the form of a small 
steam power unit with a group of 
boilers heated by exhaust gases. The 
power generated may be geared back 
to the propellers or may be used for 
driving electrical generators or other 
mechanisms. The amount of power 
received from this source, however, 
would represent only a small fraction 
of the total power of the plane, and 
the condensing of steam would not 
present great difficulties. Besides, ex- 
haust steam could be utilized for de- 
icing, heating the plane, heating water 
in the washrooms, etc. 

A certain experience with aircraft 
design similar to the one under discus- 
sion permits the full realization of the 
considerable amount of important en- 
gineering problems connected with the 
development of an oceanic airliner. 

Many of the problems are serious 
and their correct solutions are often 
substantially different from what would 
appear correct for aircraft of conven- 
tional size and range. But the prob- 
lem can be solved on the basis of mod- 
ern technique and experience. There 
is every reason to believe that present 
trends in the development of trans- 
oceanic equipment will shortly result 
in the establishment of scheduled air 
service to Europe on a 20 hour flying 
time basis by luxurious air transports. 
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News of the Mouth 





pRB IETS 


*& World Transport . . . Germany’s 
lafthansa sends over two flying 
boats to test Atlantic flying condi- 
tions. 


* Domestic Transport ... American 
inaugurates sleeper service Sept. 18 
with Douglas DST’s . . . Phenome- 
nal traffic gains for Central, which 
is cons merger with Penn- 
sylvania . . . Transpacific passenger 
service announced by Pan American 
fo start Oct. 21; the Bureau of 
Air Commerce sets inauguration 
of service within “30 to 60 days” 
.-+ Half an hour to more than an 
hour cut from TWA schedules .. . 
United Air Lines orders 27,000,000 
gal. of fuel for next three years. 


* Races & Records . .. A table 
giving complete race results. 


* Transatlantic . . . Dick Merrill 
and Harry Richman make a record 
round-trip crossing . . . Mrs. Beryl 
Markham is first woman to solo 
east to west. 


* Army & Navy... Bids on obser- 
vation planes opened at Wright 
Field . . . Navy to launch new Air- 
eraft Carrier Enterprise. 


* Bureau . . . Report on the TWA 
Racer accident near Union- 
town, Pa. 


* Industrial . . . Commerce Depart- 
ment reports rising exports . . . 
Year’s first half aircraft production 
totals 1,363, compared with 851 for 
first half of 1935 . . . Taylor pro- 
on continues large ... New 
er shop at Boeing... 
Stearman -Hammond setting up 
- - « Bendix to build $1,000,- 

000 west coast plant. 


* Financial - + » Profits for Lock- 
heed, Irving Air Chute in first half. 


Aviation 


Transatlantic 


Highlighting recent events in the aviation world. 


A flurry of ocean crossings brings two German survey 
planes, a round trip, and a feminine solo 


ALTHOUGH international commissions 
from Great Britain, Germany, and 
France, in conference with the Presi- 
dent’s Interdepartmental Committee on 
Civil International Aviation, had 
smoothed away political and diplomatic 
difficulties barring Transatlantic heav- 
ier-than-air service as long ago as last 
winter, no other visible action toward 
the start of the service was taken until 
early in September. The United States 
had been ready for some time with 
equipment suitable for survey purposes 
at least, but lacked landing privileges 
on British soil. Great Britain held the 
upper hand in regard to landing facili- 
ties, but until recently had no suitable 
equipment. In July Britain began flight 
tests on the first of her so-called “Em- 
pire type” flying boats. Thus Pan Amer- 
ican Airways, to keep within its cooper- 
ative agreement with Britain’s Imperial 
Airways, had perforce to wait for 
British technical developments. 

Then Germany, after several years’ 
intensive development of a South At- 
lantic service, suddenly began experi- 
menting in the North Atlantic. Her 
principal problem was securing landing 
facilities. Early in May the Deutsche 
Zeppelin Reederei began a series of ten 
round trips between Frankfort and the 
Naval Air Station at Lakehurst, N. J., 
with the Zeppelin Hindenburg. 

Last month the Germans again stole a 
march on the world. From Horta in the 
Azores the Deutsche Lufthansa launched 
two Dornier DO.18 flying boats. Land- 
ing arrangements had been made with 
Pan American Airways for the use of 
its provisional marine terminal at Port 


FLIGHT CREWS 


Which brought the Zephir and the Aeolus from the Azores to Port Washington: (Il. te r.) First Pilot H. W. von Engel, Radioman H. J. 
Stein, Second Pilot Baron A. W. von Buddenbrock, Mechanic Otto Grushwitz, of the Aeolus; and Second Pilot Karl von Gablenz, First Pilot 
Joachim Blankenburg, Mechanic A. Eger, and Radioman Willy Ehlberg, of the Zephir. 


Washington, N. Y., where a radio sta- 
tion had been set up some months ago. 
Capt. Rudolph Jahn will direct Luft- 
hansa’s activities in the United States. 

The Aeolus, first of the two German 
boats, turned back when nearly a third 
of the way to Bermuda, due to trouble 
with the cooling system. The Zephir, 
the second boat, was launched from the 
mothership Schwabenland Sept. 9, flew 
the 2,390 miles to Port Washington non- 
stop in about 22 hours. 

The Aeolus was again launched on the 
tenth and headed for Bermuda, 2,063 
miles away. The second attempt was 
successful, and after resting over night 
in Bermuda, she completed the trip to 
New York, 770 miles, in 6 hours, 18 
minutes. 

Both ships were scheduled to return 
to the Azores late in September. The 
Schwabenland steamed to New York 
from the Azores to launch them back 
again. The flights were the first of a 
series to determine flying conditions, 
suitability of equipment, navigation, and 
landing facilities. With the exception of 
extreme cold and snow the Zephir non- 
stop flight encountered nearly every kind 
of Atlantic weather with clouds and bad 
head winds for almost half the distance. 
The Aeolus had a better break. Her 
captain, H. W. Engel, said that he had 
flown most of the way from Bermuda 
very close to the water, where flying 
qualities of the Dornier are best. It also 
enabled the crew to take advantage of a 
sea training in navigation as far as 
ability to determine wind direction and 
drift were concerned. 

Launching by catapult from a mother 


Acme 








Acme 


DIESEL DORNIER DO.18 


used by Lufthansa in its experimental North Atlantic flight from the Azores to 
Port Washington. 


ship is a German practice which has 
been followed since early 1934 on the 
regular weekly schedule across the South 
Atlantic from Bathurst in Africa to 
Natal in Brazil. Over 200 crossings 
have been made, piling up a total of 
400,000 miles, 

Americans had their first opportunity 
to witness Lufthansa’s catapult opera- 
tions at a demonstration staged in Long 
Island Sound off City Island September 
22. The Zephir was launched from the 
Schwabenland for a short test flight 
which terminated at the PAA Port 
Washington base. Later the same day 
the Aeolus left the catapult and headed 
for the Azores, followed next day by 
Zephir. Lufthansa’s guests saw the 
launchings from the mother-ship’s deck. 

The present experimental planes are 
monoplane flying boats powered with 
two Junkers Jumo 205 diesel engines de- 
livering 500 hp. each. They are mounted 
in tandem above the wing. The boats 
are equipped with radio utilizing both 
long and short-wave transmission, and 
in addition have a directional loop an- 
tenna homing device. The ships carry a 
crew of four: two pilots, a radio opera- 
tor and a mechanic. 

Three other North Atlantic crossings 
figured in the month’s news. On Sept. 
2, Harry Richman, New York night 
club singer, and Henry T. (Dick) Mer- 
rill, one of Eastern Air Line’s senior 
pilots, left Floyd Bennett Field, Brook- 
lyn, N. Y., and set a course for London. 
They intended to make a record round- 
trip flight. Their plane, “Lady Peace,” 
was a Vultee, powered with a 1,000-hp. 
Wright G-Cyclone. It carried 1,000 gal. 
of fuel—‘“a flying gas tank,” as Richman 
described it—theoretically sufficient for 
from 20 to 22 hours. This should have 
given the fliers a margin of about 600 
iniles. 

The trip proved to be foggy, however, 
and the fliers failed to see their first 
landmark, Ireland. They circled for 


about an hour and a half to get their 
bearings. Finally they came down in 
Wales, 175 miles short of their goal, 
after a flight of 18 hours and 8 minutes. 
They landed undamaged in a cow pas- 
ture, and next day completed their jour- 
ney to London. 

Sept. 13 they left Southport, England, 
for the return journey, and again came 
down short cf their goal, landing in a 
bog at Musgrave Harbor, (Nfld.,) about 
100 miles north of Harbor Grace. They 
were 1,200 miles from New York, but 
had flown the 2,300 miles from England 
in 17 hours 24 minutes. They reported 
no damage except a bent propeller. 

Eddie Rickenbacker, general manager 
of Eastern Air Lines, immediately set 
out on a rescue expedition in one of 
Eastern Air’s DC-2s. From Harbor 
Grace, he continued north in a motor 
launch, arrived to find the “Lady Peace” 
out of the bog and ready to continue. A 
few days later a successful takeoff was 
accomplished and the ship was flown 
back to her starting place at New 
York’s Floyd Bennett Field. 

The fifth North Atlantic crossing, 
from east to west, was made by blonde, 
athletic Mrs. Beryl Markham, British 
sportswoman pilot. She flew a Percival 
Vega Gull from Abingdon Air Field, 
Berkshire, England to the coal mining 
village of Baleine, 18 miles from Louis- 
burg, Nova Scotia, where she plunked 
the nose of her ship three feet in the 
mud. 

Her goal was Floyd Bennett Field, in 
Brooklyn, but she ran out of gas in a 23 
hour flight with adverse winds. She left 
England with no radio, despite the 
knowledge that she would have to fight 
not only prevailing west winds but rains 
and fog as well. Her plane received a 
damaged propeller and undercarriage, 
but Mrs. Markham’s injury was nothing 
worse than a cut forehead. She was the 
first woman to make the solo westward 
crossing. 
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Army and Navy 


Bids on Air Corps observation 
planes; new carrier for the Navy 


Tue Army news-month centered on 
Wright Field, Dayton, where bids were 
opened September 4 on observation 
planes in quantities ranging in incre- 
ments of five from ten to 125. Low 
bidder was the Douglas Aircraft Com- 
pany which bid $22,420 each on ten and 
$18,022 each on 125. The same mode 
with de-icer equipment was priced af 
$24,800 to $18,600. The only other 


bidder, North American Aviation Coram 


poration, bid $42,900 each for ten andi 
$28,490 each for 125. 

On Oct. 3, Mrs. Claude A. Swansonj 
wife of the Secretary of the Navy, will 
crack the traditional bottle of champagne 
over the bow of the U.S.S. Enterprise 
the Navy’s newest aircraft carrier, af 
Newport News, Va. The carrier is of 
20,000 tons displacement and is the sigs 
ter ship of the U.S.S. Yorktown) 
launched last April. 


Accident Report 


Department of Commerce find- 
ings on TWA crash at Uniontown 


IN A REPORT on the accident last April 7 
of the TWA Sun Racer near Union- 
town, Pa., the Bureau of Air Commerce 
ascribed the probable immediate cause 
of the accident to “poor judgment on the 
part of Pilot Ferguson for flying by 
visual ground observation methods after 
having descended through clouds and 
overcast in mountainous terrain at a 
point unknown to him.” Ferguson was 
flying the regular Sun Racer schedule 
from New York to Pittsburgh, via Cam- 
den with eleven passengers. According 
to the Bureau’s reconstruction of events 
leading up to the accident, he was flying 
“at a point unknown to him” because of 
his “failure . . . to proceed to and fol- 
low the right-hand side of the west leg 
of the Harrisburg radio range course 
when it first became necessary for him 
to resort to instrument flying in the 
vicinity of Harrisburg due to weather 
conditions and failure to complete his 
flight on the right-hand side of the 
northeast leg of the Pittsburgh radio 
range, as provided for by both the De 
partment of Commerce and TWA regt- 
lations.” 

The flight plan prepared by Ferguson 
at Newark called for a direct compass 
course from Camden to Pittsburgh ™ 
the event the weather was suitable for 
contact flying. Instead, according to the 
report, he flew on what he thought was 
a compass course but which was a 
tually a course deflected considerably 0 
to the south. 
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WRIGHT CYCLONES 


(Fewer the 


MARTIN EXPORT BOMBER 


the Martin Export Bomber (Model 139-W) powered by the new 1000 H. P. Wright Cyclone 

fines, is one of the world’s outstanding bombardment planes —with a high speed up to 
miles per hour, a service ceiling of 29,000 feet and a landing speed of 65 miles per hour. 
For the past two years the Martin B-10-B Bomber has been the standard, heavy-duty 
mbardment plane of the U. S. Army Air Corps. More than one hundred Martin Bombers, 
wered by Wright Cyclones, have been purchased by the U. S. Army Air Corps. 

The new 1000 H. P. Wright Cyclones installed in the Martin Export Bomber are the 

ue type as the Cyclones installed in the twin-engined Douglas Bombers and the four- 
igned Boeing Bombers—the latest heavy-duty bombardment planes of the U. S. 
my Air Corps. 

In the commercial field, 1000 H. P. Cyclones power the fleet of huge Douglas DC-3 
“msports now in service on American Airlines. Similar transports have also been 
dered by Eastern Air Lines and KLM (Royal Dutch Airlines). 


WRIGHT 


AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 


A DIVISION OF CURTISS-WRIGHT CORPORATION 
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PURSUIT 
PLANE 


Is Equipped With 
(NVRMA=AIVEFFMANN 


PRECISION BEARINGS 


The illustration shows the high-performance, 
single-seated pursuit plane of low-wing mono- 
plane construction as built for the Army Air 
Corps by Curtiss Aeroplane and Motor Co., 
Inc., Buffalo, N. Y.—one of the many builders 
of aircraft and aircraft equipment who em- 
ploy NORMA-HOFFMANN PRECISION 
BEARINGS. 

Where the bearings must not fail—on land, at 
sea, or in the air NORMA-HOFFMANN PRE- 
CISION BEARINGS are the choice of engineers 


and designers of planes, engines (including 








superchargers), engine accessories, control appa- The NORMA-HOFFMANN PRECISION line of ball, 
roller and thrust bearings comprises 108 distinct series 


ratus, instruments, radio equipment, cameras, embracing over 3000 catalogued sizes—a PRECISION 


° é BEARING for every load, speed and duty. Write for 
and landing field equipment. the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A 


PRECISION BALL, ROLLER, AND THRUST BEARINGS 
ST aiiyerey =vvevebeeee anes eit 
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FIRST PICTURE 


of Douglas’ newest creation, a 32-passenger, 28,500-lb. flying boat. 
cruise 1,800 miles on the power of two 1,000 hp. Wright G-Cyclones. 
































Wide World 


It is expected to 
Span is 95 ft., 


length 70 ft. 


Transcontinental, ‘Transpacific 


Sleeper service on American; PAA announces 
transpacific service; schedule cuts on TWA 


LoNG-AWAITED transcontinental sleeper 
service was scheduled to start on Amer- 
ican Air Lines Sept. 18, with Douglas 
DST Flagships making the eastbound 
tun in 15 hours, 50 minutes. Westbound, 
the scheduled time is 17 hours, 41 
minutes. The “American Mercury” will 
leave Newark at 5:10 p.m. and Los 
Angeles at 4:30 p.m. Only stops will be 
at Memphis, Dallas and Tucson. The 
“Southerner,” to go in service Oct. 1, 
will stop at Washington, Memphis, Fort 
Worth, El Paso and Phoenix. Flagship 
service to Detroit and Buffalo will start 
about the middle of October. 

Sept. 21 Pan American announced the 
long-awaited start of transpacific pas- 
senger service for Oct. 21. One round 
trip a week will be made, using the 
line’s three Martin flying boats. Ex- 
perimental flights have been made with 
the Martins since last November, result- 
ing recently in a once-a-week schedule. 
A flight over the line by Bureau of Air 
Commerce inspectors has just been com- 
pleted. Reported from the West Coast 
is the signing of an agreement between 
Pan American and the Dollar Steamship 
Company, whereby the Dollar Line will 
act as agent for PAA and will also 
— radio communication on flight 

es. 

Central Air Lines, operating between 
Washington and Detroit, continued its 
fnominal gains in passenger service 


in August, when a gain of 144 per cent 
over August of 1935 was reported. The 
first eight months of this year showed 
revenue passengers totaling 12,190, 
against 2,953 for the same period last 
year. , 

Pennsylvania Air Lines and Central 
Air Lines, the former carrying mail 
over route 32, from Detroit to Milwau- 
kee, and the latter with a mail contract 
for route 14 from Washington to De- 
troit, are reported to be considering a 
merger. In addition to its Milwaukee- 
Detroit mail service, Pennsylvania has 
passenger service through to Washing- 
ton. 








— coe nll 
AUXILIARY ANTENNA 
developed by TWA to supplement the 
regular system. It weighs less than 5 


Ib., is shot from the tail cone by a com- 
pression spring. 
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Starting Sept. 15, Transcontinental & 
Western Air cut from half an hour to 
more than an hour from most of its 
schedules, according to an announce- 
ment by President Jack Frye. The west- 
bound Sky Chief schedule will be run in 
16 hours 59 minutes, 35 minutes under 
the previous schedule. It will leave New 
York at 5:15 p.m. and arrive in Los 
Angeles at 7:40 a.m, Preparation for 
winter flying was started early in Sep- 
tember at the company’s maintenance 
base at Kansas City, where de-icing 
equipment is being reinstalled on all 
TWA skyliners. The removal of the 
equipment early in the spring followed 
a winter of highly successful operation 
in controlling the formation of ice. 
Units to be installed include rubber over- 
shoes on the leading edges of wings and 
tail surfaces and the slinger ring pro- 
peller de-icer developed by TWA, 
The largest fuel contract in the his- 


Latest available statistics from 
the Bureau of Air Commerce 


and the Post Office Depart- 
ment—Domestic airlines only 
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The Kendall Refining i 


pany takes this gp or net a 
congratulate the following 


winners who used 1 Oi 
at the National Air Races, and 
to thank them for choosing 
Kendall Oil as the lubricant 


they Sallowad best fitted to 
them these 


Rudy Kling 
S. J. Wittman 
Gladys O’Donnell 
Genevieve Savage 
Lee Miles 
Dave Elmendorff 
[ee oe Jacobson 
ion McKeen 
— Lempke 
Harry Crosby 
Nancy Love 
Henrietta Sumner 
Edna M. Gardner 
Melba Beard 
Frank Spreckels 
George Arents 
Clara Livingston 
ohn R. Todd 
ohn P, Gaty 
ruce A. Gimbel 
Jerry Fairbanks 
Steven Hawes 
Helen McCloskey 
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At the 1936 National Air Races in Los Angeles 

















AGAIN KENDALL LEADS ALL OTHER OILS at the National 
Air Races! Forty-seven out of a possible fifty-nine winning 
planes were lubricated with Kendall Oil. This is the eighth suc 
cessive year in which Kendall Oil has overwhelmingly led the 
field against the combined showing of all other oils. Could there 
be better proof of Kendall’s superiority? 


KENDALL REFINING COMPANY BRADFORD, PAi 
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tory of aviation was consummated early 
in September when United Air Lines 
ordered a three years’ supply of gasoline, 
involving the delivery of a minimum of 
27,000,000 gal: The fuel was ordered 
from the Colonial Beacon Oil Company 
and other Stanavo distributors, and will 
be delivered at airports in 37 cities in 
fifteen States. 


Factories Expand 


Total production up for first half ; 
enlargements at Boeing 


PRODUCTION REPORT from the Bureau of 
Air Commerce for the first half of 1936 
shows a total of 1,363 aircraft produced, 
including 764 domestic civil aircraft, 
407 for military use and 192 for export. 
This compares with a total of 851 pro- 


duced in the first half of 1935, and is 
more than were produced in the full 
calendar year 1933. 

At the Taylor factory in Bradford, 
Pa., production continues at a rapid 
pace. 67 Cubs were turned out in the 
26 working days of August. This was 
down slightly from the 72 produced in 
July. 

Work has been started on a $15,000 
addition to the factory of North Amer- 
ican Aviation, Inc., 5701 Imperial High- 
way, Los Angeles, Cal. The addition 
will have two wings, 60x75 ft., and 20x 
390 ft. 

D. E. Anderson, chief engineer with 
the Bohn Aluminum & Brass Corpora- 
tion, Detroit, and developer and origi- 
nator of the V-8 type motor with Cadil- 
lac in 1912, has joined the Arrow Air- 
craft Corporation at Lincoln, Neb., as 
consulting engineer. Arrow is now in 


National Air Race Results 
Municipal Airport, Los Angeles, Cal., Sept. 4-8, 1936 


Plane Engine 


Pilot (Aver.) 





QUALIFYING SPEED (FIVE MILE COURSE): 375 CU. IN. 





Wittman 


230.061 
227 .733 
223.159 
215.079 





QUALIFYING SPEED (FIVE MILE COURSE): 550 CU. IN. 





Michel Detroyat 
R. A. Kling 
David Elmendorff 








Harold Neumann 
Arthur C. Chester 








Harold Neumann 
Arthur C. Chester 
Joe Jacobson 




















Michel Detroyat 
Earl Ortman 








George Pomeroy 
Amelia Earhart 
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commercial production on the Arrow 
Ford V-8, powered with the Ford V-8 
motor. It recently received its A.T.C. 

Marking another step in the enlarge- 
ment of plant facilities in the Boeing 
Aircraft Company, Seattle, Wash., a 
new 90x120 ft. hammer shop was being 
constructed last month. The number of 
hammers will be increased from 3 to 11. 
Meanwhile construction of the new 
$250,000 assembly building was nearing 
completion. It will accommodate nine 
of the Boeing 299 bombers and will have 
unobstructed floor area measuring 200x 
300 ft. 

Two buildings on property adjoining 
Mills Field, San Francisco, have been 
taken over by the Stearman-Hammond 
Aircraft Corporation and are being re- 
modeled. $20,000 in new construction 
has been started to permit production of 
the Menasco-powered Hammond Y by 
December. 

The Barkley-Grow Aircraft Corpora- 
tion has purchased the assets of the 
Supreme Propeller Co., of Wichita, 
Kansas. Equipment and personnel are 
being installed in the Barkley-Grow 
plant in Detroit. 

Bendix Aviation Corporation, accord- 
ing to Vincent Bendix, will build a 
million dollar plant at Los Angeles. 
“We will . .. start production match- 
ing that of our other three principal 
plants at New York, South Bend and 
Chicago,” he said. 


Financial 


Substantial half-year profits for 
Lockheed, Irving Air Chute 


For THE FIRST six months of 1936 the 
Lockheed Aircraft Corporation reported 
a net profit of $40,213, after deduction 
for Federal income tax. Net sales 
amounted to $660,975, and operating 
profit was $69,691. Unfilled orders 
totalled $1,250,000 compared with an 
order back log of $525,000 a year ago. 

A net profit of $120,694, or 60 cents a 
share, was reported by Irving Air Chute 
Company for the six months ending 
June 30. This compared with $170,276 
for the first half of 1935. 

The half year report of the Aviation 
Corporation and subsidiaries showed a 
net loss after depreciation, federal in- 
come taxes and other charges, of $174,- 
270, against a $195,408 loss for the first 
half of 1935. 


Calendar 


Oct. 15-16-17—Natienal Aircraft Produc- 
tion Meeting of the 8.A.E., Ambas- 
sador Hotel, Les Angeles. 


Oct. 25—Paris-Saigon Air Race. 


Nov. 13-29—Fifteenth International Aero 
Exhibition, Paris, France. 


Jan. 28-Feb. 6, 1937—Alircraft Show, 
New York. 
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Schools, Sewices, and Airports 


A state-by-state tour of the flying fields 


« ALABAMA—A report of the ALa- 
BAMA Aviation Commission shows a 
total of 44 fields available for use in the 
State as of Sept. 1. WPA projects are 
in operation in seven cities, and there 
are eight projects immediately pending. 
. The BrrmincHam Aero Club 
sponsored a series of three spot landing 
contests at Birmingham Municipal Air- 
port late in August and early in Septem- 
ber. The committee in charge consisted 
of Dave Denney, chairman, Tom Dozier, 
W. K. Hughes, Charles L. McDaniel, 
J. C. Schwem, James Adair, and E. P. 
Green, Jr. According to Steadham 
Acker, manager of the field, a $242,000 
WPA project was scheduled to start 
early in September. . . . The 
Montcomery School of Aeronautics re- 
ports the sale of a Waco to Carl Wooten. 
. « The WPA is considering 
establishment of an airport at JASPER, 
for which $50,000 has been appropriated. 


e ARKANSAS—Hor Sprincs is con- 
sidering enlargement and other improve- 
ments at Chamber of Commerce Munici- 
pal Airport. 


¢ CALIFORNIA—The Lone Beacu 
City Aviation Commission is taking ac- 
tion to acquire additional lands at the 
municipal airport. If present plans 
mature, the field will be a mile square. 
It is planned to install new runways. 
.. +. A new runway, 3,000x150 ft., 
has been completed at Mills Field, San 
Francisco. It is the first unit of a tri- 





angle of paved runways. Tamped rock 
shoulders increase the width another 
150 ft. Also under construction is a 
new $141,000 administration building, 
which will be two stories high and will 
provide 47,000 sq.ft. of floor space. 
Establishment of a waterfront 
airport for the San D1eco area is being 
considered by CHULA VISTA. 
Don Smith, manager of SACRAMENTO 
Municipal Airport has reported the 
greatest increase in flying activities 
since the field was dedicated in 1930. 
Twenty-three commercial and private 
planes are regularly hangared at the 
field. ... WPA is planning extensive 
improvements, including oiling of the 
runways, at Monterey Airport. ' 
The San Francisco Utilities Commis- 
sion has recommended to the Board of 
Supervisors the purchase of the seventh 
of ten parcels of land for the enlarge- 
ment of Mills Field. The cost is set 
at $105,000. TWA is con- 
sidering extensive improvements at 
Neep.eEs Airport. Included in the plans 
are a water supply, beacon, field lighting 
and an administration building. A tele- 
type circuit is also being considered. 
: SANTA Rosa was planning 
dedication of its rebuilt municipal air- 
port in September. Accord- 
ing to a report by Glenn Smelser, man- 
ager of Clover Field, the Santa Mon- 
1cA Municipal Airport, so many planes 
are based at the field that every hangar 
is full. The WPA was scheduled 
to start resurfacing SANTA Rosa Munic- 





PLOSSER STUDENTS 
discuss instrument flying at Joe Plosser’s Grand Central Flying School, Grand Central 
Air Terminal, Glendale, Cal. 


ipal Airport runways with red shale 
early in August. 40,000 cu.ft. of fill has 
already been put into the runway. The 
main runway, running northeast-south- 
west, is 3,000 ft. long and 300 ft. wide. 
There are two supplementary runways, 
2,100 and 1,400 ft. long and each 250 ft. 
wide. The total cost of the project will 
be $63,856, of which $49,516 is being 
supplied by the WPA. 


¢ CONNECTICUT—Owners of the 
Descomb and Aviation Service Hangars 
at Brainard Field, Hartrorp, will be 
required to pay only 50 per cent of the 
total amount of their leases covering 
the six months’ period between May 15 
and Nov. 15, according to the Municipal 
Aviation Commission. The adjustments 
were made to cover losses entailed when 
the field was flooded last spring. In 
addition, a full rebate will be allowed 
covering the period when hangars were 
unavailable for use. Construction of a 
series of runways and a new drainage 
system is scheduled to get under way 
early in September. The Molli- 
son Airport, Bripceport, has been 
opened by the Stratford Meadows Cor- 
poration and leased to the Bridgeport 
Flying Club. The field has been closed 
for some months, leaving Bridgeport 
without an airport. Aug. 21 a commit- 
tee of the Common Council met publicly 
to consider municipal purchase of the 
field, and 300 petitioners appeared, most 
of them urging municipal ownership. 
The committee expected to have its 
report and recommendations ready by 
late September or early October. James 
Malarkey has been named manager of 
the field, which is leased on a month-to- 
month basis, pending action by the City 
Council. 


¢ DELAWARE—Construction of 2 
new 80x90 ft. brick and steel hangar 
has begun at DuPont Airport, Wi- 
MINGTON. 


¢ DISTRICT OF COLUMBIA—The 
Post Office Department has opened a 
new airmail building at WASHINGTON 
Airport. The Bureau of Air Commerce 
will set up a new airway traffic control 
office in the space thus vacated in the 
administration building. The Bureau's 
unit will be under the direction of 
Earl Ward. 


® FLORIDA—A traffic control tower 
has been completed at JACKSONVILLE 
Municipal Airport. The labor for its 
building was supplied by the WPA. 
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¢GEORGIA—The Raymond Aircraft 
Co., Miller Field, Macon, has pur- 
chased a new Aeronca. ... Henry G. 
Strachan of Strachan Airways, Inc., 
SAVANNAH Municipal Airport, is seek- 
ing appointment as manager of the 
field. . . . More than 50 planes were 
scheduled to start from ATLANTA Mu- 
nicipal Airport Sept. 25 on a tour of 
about fifteen Georgia cities and towns. 
The tour was to finish in Atlanta on 
Sept. 27. It was sponsored by the 
National Aeronautic Association and 
the Atlanta Chamber of Commerce as 
an advertising scheme for various 
Georgia manufacturing concerns. Prizes 
of several hundred dollars were set 
aside for winning pilots in a series of 
treasure hunts at the various airports. 
Fuel was donated by the Gulf Refining 
Company, through its aviation repre- 
sentative, Major Ralph Lockwood. 


¢]IDAHO—The WPA will construct 
a $37,142 hangar and classroom at the 
University of Idaho, Southern Branch, 
PocaTeLLo. The building will be two 
stories high of steel and concrete con- 
struction. 


*ILLINOIS—A WPA improvement 
project was scheduled to get under way 
at Jotrzt Municipal Airport early in 
September. Plans call for resurfacing 
four runways with cement bound maca- 
dam, installation of drainage facilities, 
floodlights and sixteen boundary lights. 
... Abrams Aerial Survey Company, 
based at Jot1rer Municipal Airport, is 
working on a contract for the aerial 
mapping of LivincstTon, Forp, Brunpy, 
Iroguo1s and VERMILION counties... . 
Bernard Suverkrup, of Morine, won 
the Illinois pilots’ efficiency contest at 
the annual State fair. Eleven pilots 
competed. Suverkrup’s score was 924 
points out of a possible 100. 


*INDIANA—Ignatius Dienhart, su- 
perintendent of INDIANAPOLIS Municipal 
Airport, was planning an air show for 
Sept. 27, featuring the Linco Aces, led 
by Joe Mackey. . . . St. Joseph Valley 
Aviation Club, Sourn Benn, has de- 
cided to offer membership privileges to 
women. Several applications have been 
recorded. . . . $37,000 has been released 
by the WPA for the purchase of new 
Materials for runways at Paul Baer 
Municipal Airport, Fort Wayne. 
$23,000 had previously been allotted. The 
new grant will provide 8,000 tons of 
asphalt for the paving of 65,000 sq.yd. 
of runways. . . . LaPorte City Coun- 
cil has approved a $10,000 bond issue 
for purchase of the airport which it now 
leases. This will make the field eligible 
for a $30,877 WPA fund for improve- 
Ments, including the building of a han- 
gar... . Captain Clarence F. Cornish, 
Manager of Paul Baer Municipal Air- 
port, Fort Wayne, was scheduled to 
lead a twelve-plane caravan from Fort 


Wayne on the second annual good-will 
tour of northern Indiana cities late in 
August. The tour was sponsored by 
the Fort Wayne Aero Club. Sched- 
uled stops were at GOSHEN, ROCHEs- 
Ter, and Lake WaAwaASsEE. ... The 
WPA will spend $234,000 for grading 
and seeding, tiling and installation of 
drainage basins, fence and lighting 
equipment, and construction of building 
foundations at Bendix Municipal Air- 
port, SourH BeEnp. $667,000 was orig- 
inally asked. 


®TOWA—Orrtumwa is considering 
purchase of the 124-acre municipal air- 
port. The price is set at about $15,000, 
and purchase would make the field eligi- 
ble for $33,000 in WPA funds. 


® KANSAS—The $122,000 WPA im- 
provement project at WicH1Ta Munici- 
pal Airport was scheduled for com- 
pletion by Sept. 15. By mid-August, 
the only incomplete portion of the proj- 
ect was the paving of the area connect- 
ing the hangar apron with the main taxi 
strip in front of the administration 
building. . . . The Wicuita Aviation 
Club, of which A. S. Swenson is presi- 
dent, is planning an air tour of the 
State. Tentative dates are Oct. 1 to 4. 
Seven ships have been signed up for 
the tour. 


® KENTUCKY—The $10,500 WPA 
project for the grading and draining of 
Middelsboro Airport, has been com- 
pleted. The drainage system required 
14,400 ft. of tile. The city is now con- 
sidering application for additional 
funds for construction of hard-surfaced 
runways. 


*LOUISIANA—24 pilots took part in 
an amateur air show at Shushan Air- 
port, New Oreans, late in August. 
The show was sponsored by the New 
Orleans Aviation Club, backed by the 
Hobley Maynard Air Service, Inc., and 
the Chapman Air Service, both of 
which base at Shushan. Miss Laura 
Fenner was the winner of the women’s 
division in the spot landing contest. 
Bernard Deris won in the men’s di- 
vision. ; 


® MAINE—The Portianp City Coun- 
cil has authorized purchase of land in 
Westsrook for erection of a radio 
beacon. . . . Rumrorp is considering 
establishment of an airport as a WPA 
project. . . . Work on a radio range 
beacon at Aucusta was scheduled to 
get under way late in August. It will 
be located 4 mile southeast of Granite 
Hill, 2 miles from Augusta State Air- 
port. In addition to the antenna mast a 
21x18 ft. building will be constructed 
to house equipment. About 90 WPA 
workers are busy on an improvement 
project at the State Airport. ... An 


80x100 ft. hangar will be erected at 
LEWISTON-AUBURN Airport. 
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® MARYLAND—Louis MHelman, 
CUMBERLAND chairman of the National 
Air Progress Committee, is planning a 
program for Cumberland to be held 
Sept. 1 and Oct. 1, specified by the 
National Aeronautic Association as Air 
Progress Period. ... The BaLTrmorE 
Board of Award has authorized bids for 
the supply and placing of 3,600,000 
cu.yd. of fill as a foundation for run- 
ways at the Municipal Airport. 


® MASSACHUSETTS — John UH. 
Shobe, head of Shobe Airline Inc., 
Boston Municipal Airport, has added a 
Jacobs Beechcraft to his fleet. During 
its first week in operation, the ship was 
flown more than 3,000 miles on charter 
engagements. ... East Coast Airways is 
planning the installation of radio 
beacons and runway and boundary 
markers on the 40 acre Clark Field, 
West Hanover, .. . LOWELL is consid- 
ering establishment of a new airport. 
The city holds a five-year lease on the 
present airport at Sour Lowe tt, but 
it would cost $75,000 to buy that prop- 
erty. If the city can obtain a new site, 
WPA assistance will be sought for its 
improvement. .. . The Westrie.p City 
Council has vested control of Barnes 
Municipal Airport in the city property 
committee. The Mayor has recom- 
mended that the Council create a special 
three-man commission to control the 
port. In the meantime, until definite 
action is taken, the field is operated by 
Charles J. O’Connor. . . . Red Streak 
Airways, Inc., based at FircuHsurc- 
LEOMINSTER Airport, has just purchased 
a Stinson cabin ship, which will be 
used for charter work. Officers of the 
company are Daniel Simonds, Joseph 
Fluet and A. Andre Gelinas. .. . The 
WPA has allocated $53,000 for im- 
provement work at Turners FA.ts 
Airport. 


® MICHIGAN—Clyde Cole, manager 
of Bishop Airport, Frint, has an- 
nounced that an application for $80,000 
from the WPA has been made for im- 
provements at the field. Plans call for 


‘ a new hangar, floodlights, a fourth run- 


way, and extension of the apron in 
front of the hangar. All runways would 
be hard-surfaced. . . . A new 2,500-ft. 
runway has been finished at MusKEcoNn 
County Airport as a $58,000 WPA 
project. It is macadam surfaced. Two 
other runways, 2,000 and 1,200 ft. long, 
are under construction. An additional 
$100,000 project is being considered to 
lengthen the northeast-southwest run- 
way to 3,900 ft., the northwest-southeast 
runway to 3,000, north-south runway 
to 2,400 ft., and add a new east-west 
runway 3,000 ft. long. . . . In addition 
to the $15,000 allocation already 
granted, WPA and the State Conserva- 
tion Department are planning applica- 
tion for some $25,000 to $30,000 for 
enlargement of the BaLtpwin Airport. 

. Drainage tile has been laid at 
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MENASCO MANUFACTURING CO., 6714 McKINLEY AVE., LOS ANGELES, CAL. 
IN ENGLAND: Phillips & Powis Aircraft, Ltd., Sending 
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Reynolds Field, the Jackson Municipal 
Airport. The steel framework for an 
90x100-ft. hangar has been nearly com- 
. . - - Dedication of the InpIAN 
River Airport was scheduled for late 
August... . The State Board of Aero- 
nautics is planning installation of a 
radio traffic control system at the 
Lansinc Airport, according to an- 
nouncement of Floyd E. Evans, State 
Director of Aeronautics. . . . R. K. 
Branch, Granp Rapips, has been ap- 
ted general chairman of the Na- 
ional Aviation Committee of the United 
States Junior Chamber of Commerce. 
... Lhe WPA has approved expenditure 
of $13,182 on the airport at DeTour; 
$2,528 for Hesse.; $1,686 for Moran, 
and $1,124 for Brevort. For the whole 
State $1,839,508 has been allotted, which 
will cover improvement work now under 
way at 40 airports, and work scheduled 
for 36 more. . . . Lindbergh Field, the 
KaLaMAzoo Municipal Airport, has 
been reopened after completion of an 
extensive improvement project that has 
been going on since last November. 


*MINNESOTA—Str. Paut Aviation 
Club is considering the formation of a 
St. Paul Chapter of the National Aero- 
nautic Association. 


* MISSISSIPPI—West Pornt is con- 
sidering the establishment of an airport 
with WPA assistance costing approxi- 
mately $25,000 to $40,000... . City 
officials of JACKsoNn expect to ask for 
$300,000 from the WPA for additional 
improvements at the Municipal Airport, 
the major item calling for paving of 
the runways and construction of a new 
hangar. Work is now nearing comple- 
tion on a $30,000 WPA project at the 
airport, which includes a new adminis- 
tration building, repairs to the hangar 
and grading of the field... . TupEeto 
igi will be dedicated late in Oc- 
tober. 


*MISSOURI—An ordinance provid- 
ing for a vote on a $1,000,000 bond issue 
for the improvement of the Kansas City 
Airport is to be presented to the City 
Council soon. It is expected that the 
contemplated improvements will include 
concrete runways and an adequate ter- 
minal, If the ordinance is approved by 
the City Council it is expected that the 
issue will be submitted to the voters at 
the general election Nov. 3... . Ralph 
- Page, manager of LamBert-Sr. 
Louis Airport, has announced that all 
seven hangars at the field are occupied, 
two recently vacant ones being rented 
for a year each by the St. Louis Flying 
Service and Dan Robertson. St. Louis 
Flying Service also occupies two other 
ars at the field. It was understood 
t Robertson will conduct a sales and 
service business. 


* NEBRASKA — City officials of 
ORTH PLATTE have secured federal ap- 


proval for $85,000 improvements to the 
Municipal Airport by revising an im- 
provement plan to eliminate an adminis- 
tration building and paving aside from 
runways. New hangars will be financed 
privately. ... Ray Richardson, Cam- 
BRIDGE, has purchased a Monocoupe. 
. » »« The new Waco recently purchased 
by the State Aeronautics Commission 
and piloted by Commission Secretary 
Charles R. Doyle is being used for 
drought relief survey flights over the 
Republican River Valley... . OMAHA 
City Council approved the appropriation 
of $20,000 as sponsors’ contribution 
toward a $200,000 WPA improvement 
project for the Omaha Municipal Air- 
port. A northeast-southwest runway 
and a north-south runway will be built, 
asphalt-surfaced and lighted. : . . 5,000 
spectators attended the second annual 
American Legion Air Show at Scorts- 
BLUFF late in August. Star performer 
was Joe Jacobson, in a stunting exhibi- 
tion. 


®* NEVADA—WInnemucca is _ level- 
ing runways and installing a wind sock 
at the former emergency landing field 
south of the city. 


*NEW HAMPSHIRE—Construction 
work on the new runway at Barre- 
MonTPELIER Airport has progressed 
sufficiently to allow resumption of daily 
service by Central Vermont Airways. 
. . « Concorp Air Service sponsored an 
air show at Concord Airport early in 
September. 


® NEW JERSEY—A report by Theo- 
dore Epprecht, manager of Central Air- 
port, CAMDEN, for the first seven months 
of 1936, showed an increase of 750 
passenger planes using the field over the 
same period in 1935. Passenger traffic 
was up 3,000 for the same period. These 
totals include only scheduled operations. 
... An application to the WPA for 
$3,292,333 has been made to continue 
the airport improvement program at 
Newark. ... The report of Lieut. 
Richard Aldworth, superintendent of 
Newark Airport, for the first half of 
1936 showed 105,111 passengers, 919,833 
Ib. of express (99.1 per cent more than 
the corresponding period in 1935), and 
1,742,000 Ib. of air mail. 


®* NEW YORK—A two-day air meet 
was scheduled at Martin Airport, 
OLEAN, Sept. 12-13. The program in- 
cluded a race for Taylor Cubs from 
Bradford, Pa., to Olean. . . . RocHEs- 
TER is considering extensive additions to 
the airport lighting system. Bids have 
been asked for equipment. ... The 
Fair Flyers Club has been organized at 
Irnaca Airport. The club is restricted 
to women. Ellen Hoffman has been 
elected president and Josephine Townley 
secretary-treasurer. ... WPA has al- 
located $200,000 for an improvement 


63 


project at Utica Airport. Plans call for 
two 3,600-ft. runways and one 2,900-ft. 
runway. . . . SYRACUSE Aeronautic As- 
sociation was planning an air show at 
Syracuse Airport for Sept. 19 and 20, 
with Milo Burcham as star attraction. 
. . » The $1,800,000 improvement proj- 
ect at Floyd Bennett Field, Brooxiyn, 
is scheduled for completion early in De- 
cember. Included in the improvements 
are two 3,500-ft. concrete runways, run- 
way lights and construction of radio 
traffic control stations, 


®* NORTH CAROLINA—Application 
for an additional $150,000 has been 
made to the WPA for improvement 
work at Miller Municipal Airport, 
WInsTON-SALEM. Work under a previ- 
ously approved $14,700 project was 
scheduled to be started early in Septem- 
ber. Under that project buildings which 
are now situated in the center of the 
field would be moved to the northwest 
corner. ... Randolph Airport, AsHE- 
BORO, was scheduled to open with a for- 
mal dedication and air show late in 
August. 


® OHIO—The Bureau of Air Com- 
merce has granted a repair station 
license to the Walker Lumber Company, 
Canton. The mechanic will be Homer 
D. Miller... . Moore Flying Service, 
operators of Dayton Municipal Airport, 
VANDALIA, sponsored an air show fea- 
turing the Flying Aces early in August. 
. . . W. Bryan Little, cooperator of the 
Little-Greiner Flying Service, Inc., at 
SPRINGFIELD Municipal Airport started 
his ninth year at the field in August. 
...A committee named to appraise 
Transcontinental Airport, ToLepo, has 
set a value of $92,500 on the property. 
The city is considering acquiring the 
field so that it will be eligible for a 
WPA grant for improvements. 


® OKLAHOMA — Cliff Giblet has 
formed the Oklahoma Air Taxi Service 
at Wiley Post Airport, OKLAHOMA 
City. He has just purchased a new 
Waco cabin, to add to his Waco Taper- 
wing, Waco open, and his Wiley Post. 
. . . Construction work on an airport at 
McA.ester was scheduled to begin 
early in September as a WPA project. 
Plans call for a hangar and administra- 
tion building. 


® OREGON—Port.anp is considering 
application to the WPA for an addi- 
tional $1,500,000 for the new Portland 
airport. $1,300,000 has already been 
allotted. The mile-square airport will 
have almost 10 miles of runways. 


® PENNSYLVANIA—Grading work 
is progressing at New CasTLe airport. 
... During improvement work at 
ALLENTOWN-BETHLEHEM airport, the 
revolving beacon light has been discon- 
nected. The improvement program calls 
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Published 


Full 

of 

vital 
information 
for 

pilots, 
mechanics 
and 
engineers 





By BRADLEY JONES 


Professor of Aeronautics, Unwersity of Cincinnati. 








ELEMENTS OF 


PRACTICAL 





JAERODYN AMICS 





Covers the various phases of 


the subject briefly and simply 


This is an ideal book for all who wish to be in touch with 
modern practical applications in the field of aeronautics. It 
presents a simple exposition of the fundamentals of aerody- 
namics. The content is clearly written and easily understood. 


The book contains twenty-one chapters with the following 
chapter heads: Physical Properties of Air—Effect of Deflect- 
ing Air Streams—Air Flow—Airfoils—Induced Drag of 
po ies Aas 2 Drag of Biplanes—Parasite Drag— 
Engines—Propellers—Airplane Performance—Performance at 
Altitude—Turns—Control Surfaces—Stability—Auzxiliary Lift 
Devices—Non-Conventional Types of Aircraft—Materials 
and Construction — Instruments — Meteorology — Avigation 
—Aerostatics—Nomenclature—Answers to Problems—Index. 


6 by 9 
$3.75 


398 pages 
123 illustrations 








A WILEY BOOK 








Free Examination Offer 


Joun Wirey & Sons, Inc., 440 Fourth Avenue, New 
York, ; 


Gentlemen: Kindly send on ten days’ approval Jones’ ‘Elements of 





Practical cs.” If satisfied, I agree to remit $3.75; other- 
wise the book will be returned to you postpaid. 

NAME 

ADDRESS 
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RCA’s AVT-12 Transmitter and 7-B and 
7-C Aircraft Receivers are important 
parts of this plane’s equipment 


ILOTS realize all too well how completely lost one 

is zooming along through storm-ridden skies, with 
every fleeting minute devouring gasoline. And they are 
thankful when their plane is RCA equipped, giving 
them two-way communication with the ground...a 
guiding light in blind skyways. 

The Superior Oil Company operates the Fairchild 45, 
shown above. And for the sake of safety, efficiency and 
economy, this cabin-cruiser wings its way through 
space equipped with RCA transmitting and receiving 
apparatus. Thousands of other airplanes are similarly 
equipped—by RCA! 

When you think of aircraft or airport radio appara- 
tus—think of RCA. There’s equipment bearing this 
world-famous trademark to suit your every require- 
ment, including the new radio compass for planes, air- 
port beacons, aircraft and airport transmitters and 
receivers. Write for free literature, giving details. 


RCA Aviation Radio Instruments are sold by AIR ASSOCIATES, 
INC., Glendale, Calif.; Chicago, Ill.; Garden City, L. I.; or write 
direct to Aviation Radio Section, RCA Manufacturing Co., Inc., 
Camden, New Jersey. A service of the Radio Corporation of America. 
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for construction of hard-surfaced run- 
ways, extension of the boundary lights, 
and installation of a drainage system. 
... The State Correce Borough 
Council has approved an application to 
the WPA for $120,000 for construction 
of a municipal airport. ... Two hun- 
dred WPA workers, under a $425,000 
project, are rebuilding Reapinc Munici- 
pal Airport... . William Allen, Jr., 
Harry Stiller; and Kenneth Wolfe have 
an airport at Tarentum. A Tay- 
jor Cub is used for passenger hopping. 
... The Sunsury Airport celebrated 
its eight birthday early in September. 
Five planes are regularly hangared 
there. The manager is John A. Abiuso. 
... Oil City Aero Club was planning 
an air show for early September at the 
Colonel Drake Airport, TITUSVILLE. - 


*RHODE ISLAND—The WestTERLy 
Town Council has voted to spend 
$10,740 to acquire land for a new State 
airport. The land consists of 180 acres 
south of the Boston Post Road. The 
State will seek WPA cooperation for 
the construction of the field. 


*SOUTH CAROLINA—The Ways 
and Means Committee of CHARLESTON 
City Council has approved a Council 
appropriation of $1,200 for an air show 
at the municipal airport.... The 
Bureau of Air Commerce has approved 
a $115,000 airport improvement project 
for Florence. So far $5,000 has been 
spent on lighting equipment. 


*SOUTH DAKOTA—An air show 
was planned for early September at 
Renner Airport, S1oux Fats. Fea- 
tured performers were to be the Hell 
Divers Flying Circus. 


*TENNESSEE— Concrete runway 
curbs are under construction as a WPA 
project at NasHvILLE Municipal Air- 
port. Bids have been asked on the 
asphalt which will be used for the main 
part of the runway. The field will be 
dedicated Nov. 1, when it is estimated 
the-reconstruction work will be 90 per 
cent complete.... The new Nasu- 
WILLE Municipal Airport buildings were 
dedicated late in August by Ruth Chat- 
fetton when the Chatterton Sportsman 
Pilot Derby stopped there en route to 
Angeles. 


*TEXAS—Runway construction at 
SHERMAN Municipal Airport was sched- 
led to start early in September as a 
$35,000 WPA project. The city’s share 
of the cost will bring total expenditure 
Up to $48,000. ... Runways at Love 
Field, DatLas Municipal Airport, will 
improved with fees paid the city for 
use of the field by American Airlines. 


*VERMONT—WPA has allotted an 
additional $4,046 for improvement work 
at St. Jounspury airport... . Bur- 


LINGTON aldermen have voted $2,500 
toward the cost of construction of a 
radio range beacon at the Burlington 
Airport.... The MonTPELieR City 
Council has authorized expenditure of 
an additional $4,000 from the fund set 
aside for joint development of an air- 
port by Montpelier and Barre. 


® VIRGINIA—Staunton Municipal 
Airport was opened late in August un- 
der the management of H. P. Grim, Jr., 
who has a Stinson cabin for charter 
service and is planning a flying school. 
A WPA project will provide three run- 
ways and an all-metal hangar. . . . The 
State has made available a fund of 
$2,000 for airport development at 
WINCHESTER. ... The FARMVILLE 
Town Council has appropriated $770 
for construction of a metal hangar at 
the airport. The State Highway Depart- 
ment has contributed another $700. 


® WASHINGTON—A $185,950 WPA 
airport project was scheduled to start at 
BELLINGHAM about the middle of Sep- 
tember.... The Spokane Municipal 
Airport has been leased to Ivan Johnston 
for $180 a year. 


®* WEST VIRGINIA—Fette Airport, 
GLENDALE, was dedicated late in August. 
. . » WPA workers have removed about 
3,000 cu.yd. of earth in grading opera- 
tions at Wertz Field, CHARLESTON, ac- 
cording to C. H. Hetzel, airport man- 
ager. The WPA allotted $54,000 for the 
work at the field. Plans call for 
lengthening two runways, adding 1,000 
ft. to one and about 500 ft. to the other. 
.. . Bill Hunt, manager of Scott Field, 
WHEELING, has announced plans for 
construction of a new hangar.... 
WPA has approved expenditure of 
$16,900 for work on the MARTINSBURG 
Municipal Airport, Shepherd Field. 
$20,000 has already been spent on the 
field. 


® WISCONSIN—The WPA is plan- 
ning construction of three seaplane bases 
in the northern part of the State. They 
will be at Wausau, Wisconsin DELLs 
and CurIpPrewa FALLs. 


Schools 


® The Bozinc SCHOOL oF AERONAUTICS, 
Oakland (Cal.), has made special prepa- 
rations to give rigid tests to blind-flying 
students who wish to qualify for the 
Bureau of Air Commerce certificates 
granting them permission to fly on in- 
struments during periods of restricted 
visibility on the Civil Airways. George 
Myers is in charge of the instrument 
flying course at the school. 


© Parks Arr Coxiece, East St. Louis 
(Ili.) has added a Lambert Monocoach 
to its fleet of training planes. 


® Registrations for the night classes of 
the Ropertson AviaTIon ScHoot, St. 
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Louis (Mo.) are now being received. 
The school was scheduled to open about 
the middle of September. Airplane and 
airplane engine mechanics, meteorology, 
and navigation will be taught in the 
night school. ... The WPA students 
under the direction of Jack Wricut, 
Utica (N. Y.) have finished reconstruc- 
tion of a Warner-powered Monocoupe. 
. .- Stanley W. Smith has been named 
as director and chief instructor of the 
Etmira (N. Y.) aviation ground school 
of the New York State Department of 
Education. Thirty-five students have 
registered. ... Victor D. Grsson is 
conducting a flying school at Commer- 
cial Airport, Tulsa (Okla.). The school 
is operated on the club plan, and flying 
instruction is in a new Aeronca.... 
Frep Larson, Jamestown (N. Y.) has 
recently purchased his third Taylor Cub, 
which is used for student instruction. 
He has a class of 40. ... JoHN ABIUSO, 
manager of the Sunbury (Pa.) Airport, 
reports that 25 students are taking fly- 
ing instruction. Ships used are a Taylor 
Cub, a Waco, and a Great Lakes. ... 
SouTHERN Arr SErvicEs, INC., has pur- 
chased the equipment of the AERONCA 
Fry1inc Scuoot, Memphis .(Tenn.). 
Equipment includes two new Aeroncas. 
Cart WootTEN is planning to open a fly- 
ing school at Chattanooga (Tenn.), 
using a Waco and a Taylor Cub as fly- 
ing equipment. . . . Titleholders have 
granted free use of a field on the South- 
western boulevard, Hamburg (N.Y.) 
as the site for an aviation school. The 
HampBurc AVIATION ScHooL, with 30 
students will be moved there, under 
the management of Edward E. Coon. 
...+ John Jones and Harry Michell 
have organized the Tacoma FLYING 
Service, Inc., at Tacoma (Wash.). As- 
sisting as instructor will be Frank Lytle. 
The company will use the Mueller- 
Harkins Airport, which will be modern- 
ized. Flying instruction will be given 
in Taylor Cubs. ... Ep McLean and 
SeLpon Hunns were planning a flying 
school at Randolph Airport, Asheboro 
boro (N.C.).... The Geneva (N.Y.) 
Airport will be open for student in- 
struction on Wednesdays and Satur- 
days hereafter, due to the increase in 
student activity. Thirteen students are 
taking instruction. . . . The ROBERTSON 
AviaTion ScHoor, Robertson (Mo.), 
has announced that it will open a night 
class in airplane and engine mechanics, 
The class will be under the direction 
of J. W. Geppert, who will be assisted 
by Joseph A. Wright. ... The New 
ENGLAND ArRcCRAFT SCHOOL, Boston 
(Mass.), was scheduled to open Sept. 
8. The school has been established 
since 1928. It operates at Boston 
Municipal Airport. . . . Westey H. 
MARDEN has organized a company to 
give flying instruction at Augusta (Me.) 
State Airport. Flying equipment will 
be a Stinson, a Moth and an Eaglet. 
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BOEING SCHOOL Announces 


Airline Dispatching 
& Meteorology 


a new kind of specialized airline training 





One of 12 BOEING SCHOOL Ground and Pilot courses 





Boeing School's “Airline Dis- 
patching & Meteorology” course 
gives you the basic experience 
required of an airline dispatcher. 
Dispatching, a field of major re- 
sponsibility, offers properly quali- 
fied men unusual opportunities 
for employment and advancement. 


In all America, Boeing School is 
the only commercial air school 
established and maintained by an 
airline. Your instruction here is 
founded on United’s 100 million 
miles of experience. 

As a division of United, Boeing 
School is sooner aware of coming 
trends in the air industry —far 
better equipped to prepare you for 
opportunities due to open up in 
aviation. 


For example, Boeing School 
alone offers a course to fit you for 
airline dispatching. “Airline Dis- 
patching & Meteorology” gives you 
concentrated shop, lecture and lab- 
oratory experience in all required 
subjects. You become familiar with 
meteorological and dispatching 
practice... with airline problems 
of flight, maintenance, communi- 
cations and traffic. 


Nine ‘Unrestricted’ Courses 


“Airline Dispatching & Meteorol- 
ogy” is a “restricted” course. Dur- 
ation; 18 months for men with 2 





BOEING SCHOOL OF AERONAUTICS 


years of college; 9 months for 
gtaduates of accredited engineer- 
ing colleges, Applicants must sub- 
mit a college transcript of record 
and an account of their extra- 
curricular activities with applica- 
tions for enrollment. 


Most of the 12 Boeing School 
courses are vot restricted: 


The new 12-week “Aircraft 
Sheet Metal” course trains men 
to meet the aircraft industry's 
growing demand for experienced 
sheet metal workers. The 12- 
month “Airline Mechanic’ pre- 
pares for many airport, factory 
and airline jobs. The 24-month 
“Airline Operations” fits you for 
communications, metals, instru- 
ments, electrical, sales and admin- 
istrative work. 


Likewise outstanding are Boeing 
School’s 6 unrestricted Pilot 
courses (the 2-year “Airline Pilot 
& Operations’ course is considered 
the most complete in America). 


As the coupon below shows, 
there is a Boeing School course 
to prepare you for any field in 
aeronautics, Latest Bulletin de- 
scribes ground and air courses, 
gives costs and enrollment re- 
quirements. Mail coupon today. 


Next regular enrollment in 
all courses, January 4, 1937 







A division of 




























Department.T-10, Airport, Oakland, California UNITED 
Gentlemen: Without obligation, send me the 1936 Boeing. ATR LINES 
School Bulletin, giving full information on courses indicated: 
G Airline Pilot and Operations Airline Mechanic O Special Airline Piloc 
O Private or Amateur Pilot O Airline Operations o thom 9 Piles only) 
O Transport Pilot O Airline Technician (For (For those in the industry) 
o Limited Comm’! Pilot engineering graduates only) () Aircraft Sheet Meral 
O Airline Pilot O Airline Dispatching & Meteorology (two years college required) 
Name Age 
Years in High School Years in College 
Address Phone 
City State . 














The One 
Specialized Book 
Airplane Mechanic 








Brimm and Boggess 





Covers as no other book 
covers the whole attractive 
and important trade of the 
airplane mechanic. Thor 


Recent PITMAN Books 
on Aviation 


Aircraft Performance Test- oughly qualified and ex- 
ing—$4.00 perienced men tell, in 
How to Build Flying Boat practical detail, what to 


Hulls and Seaplane 
Floats—$2.00 


do and how to do it. A 
book for student, begin- 
Stress ner or experienced shop 
worker to study and to 
refer to at every oppor- 
tunity. Clear, accurate, 


practical, and complete. 


Practical Aircraft 
Analysis—$2.50 


Practical Performance Pre- 
diction of Aircraft—$1.50 


Seaplane Float and Hull 
Design—$2.25 
6" <9”. 493 pp. Illus. 


$2.00 





Stresses in Aeroplane 
Structures—$5.00 
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AIRPLANE 
and ENGINE 
MAINTENANCE 














Write for Descriptive Catalog 


PITMAN PUBLISHING CORPORATION 
2 West 45th Street, New York. N. Y. 
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Stainless steel or cadmium 
plated carbon steel. 


@ ROUND 
Cadmium plated carbon 
steel or stainless steel. 





4 Made in accordance with A-N specifications to meet all physical 
= requirements such as tensile, bend and salt spray tests. 
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Makers of Tie Rods, Slings and Cable used by lead- 
ing aircraft manufacturers, airlines and airports. 
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Aviation People 


* 





Who’s who and what they are doing 





*October, traditional moving month, 
finds new tenants in the traffic offices 
of several of the airlines. United Air 
Lines has promoted R. F. Anrens to 
district traffic manager at Chicago, af- 
ter having served in the same capacity 
for six years at Seattle. C. J. Mippie- 
gon takes his place at Seattle, having 
formerly been stationed at Spokane... . 
Reopening its Rochester office, Ameri- 
can Airlines has placed W. R. Stevens 
in charge as city manager. Heretofore 
he had been at Cleveland and New 
York. . . . Northwest Airlines trans- 
ferred L. M. Kunniey from Seattle, 
where he was station manager, to Spo- 
kane as divisional dispatcher. . . . With 
the extension of its Kansas City to Tulsa 
service, Hanford Airlines made 
KATHERINE MAtcotm district traffic 
manager. Miss Malcolm was formerly 
with the traffic departments of Braniff 
and American airlines. 


*On Aug. 17 a plane, piloted by Jor 
Crosson, flew from Fairbanks, Alaska, 
to Pt. Barrow, bearing among its five 
passengers Mrs. Wiley Post. Silently 
the group disembarked, and planted 
on the bank of the Tundra River two 
iron crosses in memory of two airmen 
who there lost their lives,—WzuLL 
Rocers and Wixey Posr. 


*The transportation department of 
Postal Telegraph Cable Company, 
which handles the sale of air trans- 
portation in New York City, is now 
in charge of Puitip B. H1IMeERFELp. 
He succeeds Guy PascHat, who has 
turned to the manufacture of an air-con- 
ditioning device which he invented. 


*Icor I. Srxorsxy will fly as a pas- 
seger and observer on one of his two 
IS-passenger S-43 planes to be flown 
to Magallans, South America, for serv- 
kee in National Airlines of Chile. Offi- 
Cials of the air line are at present at 
the Sikorsky plant, studying the planes 
before their departure in October. 


* Resignation of PHOEBE FAIRGRAVE 
MLIE removes the only woman mem- 
ic of the N.A.C.A. Mrs. Omlie, who 
; held the post of Special Assistant 
or Air Intelligence, with additional 
uties as liaison officer between the 
ittee and the Bureau of Air 
mmerce, plans an air tour of fourteen 
€s, covering some 10,000 miles, in 
f of the candidacy of President 
i elt. Eventually she expects to 
™m to commercial aviation. 





Otto 


Merkel 





® Three of the recipients of degrees 
bestowed by Norwich University at 
Northfield, Vt., earned them by rea- 
son of their services in the field of aero- 
nautics. They were: Mayor ALBERT 
W. Stevens, Doctor of Science, for his 
expedition into the stratosphere; Wi1- 
L1AM P. MacCracxen, Doctor of 
Laws, for development of government 
guidance “of our newest means of 
transportation”; and Dr. Joszepn S. 
Ames, Doctor of Laws, for his dis- 
tinguished services in the field of aero- 
nautical research. Porter ADAMs, 
president of Norwich, is a former pres- 
ident of the NAA. 


® Transatlantic flyer BeryL MARKHAM 
was the guest of honor at a luncheon 
given by the Advertising Club of New 
York on Sept. 10, at which civic and 
aeronautic leaders praised her achieve- 
ment. Earlier she had been officially 
received by Mayor LaGuarpia of New 
York. 


® Three hundred guests assembled at a 
dinner at the Deauville Beach Club 
in Santa Monica on Aug. 27, to pay 
tribute to Donatp W. Dovuctas, Collier 
trophy winner (Aviation, July, 1936) 
and president of Douglas Aircraft Com- 


pany. In acknowledgment Mr. Doug- 
las thanked all “in behalf of the or- 
ganization that has made the Douglas 
airplane possible.” 


® The Army Base at San Bernardino, 
Cal., dedicated a memorial to Lieut. 
Peyton C. Marcu, who was killed in 
Texas when in training for overseas 
service, and in whose honor March Field 
was named. Bric. Gen. Henry H. 
ArnoLp, Assistant Chief of the Army 
Air Corps, was among the speakers. 


® Transatlantic comings and goings: 
Arrivals: Henry A. Seyrrarpt of 
Technisch Handelmij. Hollinda N.V., 
Amsterdam, and Henrrt HEGENER, 
editor of Het Vliegveld of Amsterdam, 
both for a look-see at the industry... . 
Miss Peccy SALAMAN, British flyer, 
and former holder of the London-Cape 
Town record, to compete in the Ruth 
Chatterton Trophy Race. . . . Dr. 
Hernrich Koppenserc, General Di- 
rector of Junkers Flugzeug & Motoren- 
werke of Germany, to attend the Third 
World Power Conference in Washing- 
ton as well as see something of the in- 
dustry. . . . Dr. Hacemann, for- 
merly head of Junkers Corporation 
of America, enroute to China as 
representative of Junkers of Dessau. 
Departures: Henry BERLINER, once 
a partner with Tempe Joyce in the 
Berliner-Joyce Aircraft Corporation, 
which was purchased by North Ameri- 
can Aviation in 1930, sailed on Sept. 
10 for a two-months’ trip to England, 
France and Germany. Object: to pro- 
mote the sale of metal working instru- 
ments abroad for the Engineering & 
Research Corporation of Washington. 
... Capt. Frank T. Courtney, whose 
article “Land Launched Seaplanes” ap- 
peared in September, left for England 
where his address is c/o The Royal Aero 
Club, London. . . . The “Hindenburg” 
bore Orro J. MERKEL of the Weser Air- 
craft Company of Berlin and Bremen, 
who, after a tour of the nation’s leading 
aviation centers, expressed keen appre- 
ciation of American design and opera- 
tion of air transport. . . . Capt. Roy 
MAKEPEACE, manager of the Rand Air- 

port, Johannesburg, who has delved 
deeply into the subject of American 

airports during his visit, returned to 

his native South Africa. . . . Miss 

Lucite Boucné, daughter of Henri 

Bouché, Editor of L’Aéronautique and 

co-editor with Charles Dolfuss of 

L’Histoire L’Aéronautique, who found 

time to greet some of her father’s friends 
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Why 3 Models 


of the New Black & Decker 
Assembly Twins ? 





So that, for each assembly operation, you can select the one model 
of the Black & Decker %%” Drill and its “‘twin,” the No. 31 Tor- 
simeter Screw Driver, which exactly suits the job to be done. The 
Side Handle Models are best for unobstructed work or work re- 
quiring unusual pressure; the End Handle Models for long “‘reach;”’ 
the Bonnet Grip Models for work between obstructions and in 
close quarters. 





34” BALL BEARING DRILL has capacity of 34” in steel, 5¢” in 
hard wood. Ideal for drilling lead holes for screws in assembly 
work. NO. 31 TORSIMETER SCREW DRIVER has adjustable 
clutch which assures absolutely uniform driving. Drives all types 
of screws up to No. 8. Both Drill and Screw Driver are light and 
compact—engineered for constant service at production speeds. 
Powered by Universal Motors, available for 110, 220 or 250 volts. 


Ask your Black & Decker Jobber for demonstration of all 
three models—and write for catalog. The Black & Decker 
Mfg. Co., 738 Pennsylvania Ave., Towson, Maryland. 


BLACK & DECKER 


World’s Largest Manufacturer of 
PORTABLE ELECTRIC TOOLS 
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What's NEW 
in Flying , 


Find the answer every month in 
Aviation — the oldest American 
aeronautical publication —the 
most up to date. 


New training methods — new 
flying practices — new theories, 
money making suggestions — im- 
portant maintenance and repair 
ideas for those who fly for pleas- 
ure or business, transport or air- 
port operators, etc., thoroughly 
covers every angle of flying — 
business and private —in com- 
plete understandable articles fully 
illustrated with photos, charts and 
diagrams. 


If you are interested in flying, 
Aviation is as essential to you as 
fuel to the motor. Start reading 
it regularly today. 


Mail Coupon Now... 
No Money Needed 


Use the convenient coupon be- 
low. No money needed now. We 
will bill you. But don't miss an- 
other valuable issue of AVIA- 
TION. Make sure you receive it 
each month by filling out and 
mailing us the coupon at once— 


NOW. 


AVIATION 
330 W. 42d 8t., New York City 


Send me Aviation for one full year at $3.00. I will remit when 
I receive your bill, 


PE Oe a en ee 
PC Se ee eS 


SUBSCRIPTION BATES: 








United States, Canada, Mexico and Central and 

South American countries, $3.00 a year; All other 

countries, $6 a year or 24 shillings. 
Member of A.B.C. 

Av.F. 
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in this country before her return to 
France, after vacationing in the United 


States. 


@Mayor Epcar N. Gort, assistant to 
President Reusen H. Freer of Con- 
solidated Aircraft of San Diego, has 
been made the company’s Director of 
Business Relations. Prior to coming 
with Consolidated, Major Gott was with 
Keystone Aircraft of Bristol, Pa., and 
back in 1916 was one of the members 
of Pacific Air Products Co., later the 
Boeing Airplane Co. 


@BenyJAMIN F. RarFFner, formerly in 
charge of aero-dynamic research in the 
Daniel Guggenheim laboratories at New 
York University, has been appointed 
assistant professor of aeronautical engi- 
neering at Oregon State College. He 
received his training at New York Uni- 
versity, has had experience in teaching, 
research and consultation, and is the 
author of many technical articles. 


*As part of the expansion program 
now under way at the Longueuil factory 
of Fairchild Aircraft, Ltd., N. F. Van- 
DERLIPP, aeronautical engineer, has been 
appointed manager of engineering and 
manufacturing activities. Mr. Vander- 
lipp’s twenty years of aeronautical back- 
ground dates from 1916 when he joined 
the design department of Standard Air- 
craft Corporation. In 1920 he became 
associated with Marlin Rockwell in the 
development of a light airplane, then 
with Aeromarine on the first all-metal 
flying boat. Later he joined the design 
staff of Wright Air Motors and worked 
on airplane and engine design for the 
U. S. Navy, also acted as production 
engineer on the “Columbia.” He was 
production engineer on the Fokker Uni- 
versal and Super Universal planes, and 
in 1930 became chief engineer at Bel- 
lanca Aircraft Corporation, resigning to 
accept his present post. Announcement 
of Mr. Vanderlipp’s appointment comes 
from Husert M. PAsmorg, president. 


* Frank Luke, Jr., spectacular world- 
war ace, credited with the destruction 
of eighteen enemy aircraft before his 
death in action on Sept. 28, 1918, was a 
native son of Phoenix, Arizona. In 
his honor the American Legion of Ari- 
zona has established the Frank Luke, 
Jr, Memorial Trophy, awarded annually 
for the highest aggregate score in an- 
nual gunnery record firing. On Sept. 3, 
the 1936 trophy was presented to the 
7%h Pursuit Squadron, G.H.Q. Air 
Force, at Phoenix, 


*Pan American-Grace Airways pilots 
Jonn P. Mitier, Joun P. Squire and 
Witt1am C. Brown have received the 
Medal of Valor. from the government 
of Ecuador for participation in the res- 
cue of two Ecuadorean army pilots, 


forced down in the jungle in March, 
1936, 


Side 





By Robert R. Osborn 





ITH Mrs. Thaden and Miss Noyes 
winning first prize in the Bendix 


‘Trophy Race, Miss Ingalls second, and 


Miss Earhart and Miss Richey fifth, it 
is interesting to recall that only a few 
years ago the National Air Races offi- 
cials were determined to exclude women 
pilots altogether from racing. While 
they then stated that their only anxiety 
was for the safety of the lady pilots, 
possibly the officials were foreseeing 
the day when the gentler sex- would be 
capturing most of the prize money. 

These consistently good performances 
by the girls makes even more amusing 
the recollection of the first race exclu- 
sively for women at the National Air 
Races. The contestants started off in 
all directions, one pilot flying a course 
of her own around some windmills and 
another contenting herself with wide 
circles around the field. It was sus- 
pected in the press box that the judges 
had selected the winners of that race 
either by flipping coins or by personal 
preference. 


CorNELIA Otis SKINNER, in her very 
clever article, “Ground Minded” in the 
June 6 issue of The New Yorker, says, 
“The man behind me yawns and pre- 
tends to nod. The woman across the 
aisle puts on her glasses and reads a 
copy of The New Republic. Fakers! 
The co-pilot comes back and asks each 
passenger if everything is all right, 
which is, after all, something he should 
know about. He is so beautiful, how- 
ever, that he might ask you anything 
and it would be O.K. (I am convinced 
that the airlines choose their co-pilots 
for their beauty in order to encourage 
feminine patronage.) Even if we can’t 
do anything more than die together, 
that’s something, and my sense of fear 





is suddenly diluted by an infusion of the 
gentler passion.” 

It seems there must be some accuracy 
in Miss Skinner’s listing of the neces- 
sary qualifications for an airline pilot, 
as the New York Herald Tribune states 
that L. V. Browne, TWA pilot, has 
been given a seven year contract by a 
Hollywood producer. The contract was 


drawn up after the producer had made 
two trips with Mr. Browne as pilot. 
It will be very interesting to follw the 
career of at least one movie actor who 
had to be a “he-man” to hold his pre- 
vious job. 


“LITTLESTONE-ON-SEA, England, Sept. 
5th (AP).—“The Reverend Cecil Boul- 
ton, M.A., curate in the parish of 
Emsworth, Hampshire, is a ‘sky-pilot’ 
in truth. He drops his plane on the 
beach here each Sunday, changes his 
leather coat and helmet for cassock, 
surplice and stole, and holds services, 
with the cockpit of his plane as his 





pulpit and the holiday crowd of bathers 
as his congregation. ‘The plane should 
be an instrument of peace, not of war,’ 
the minister says.”—Clipping from 
N. Y. Herald Tribune. 

This type of evangelistic work is 
probably reasonably successful now that 
airplane engines have been so much im- 
proved, but a few years ago the rev- 
erend pilot would have lost all of his 
converts if they had listened to him try 
to start the engine again. 


THE PHILADELPHIA Bulletin has an 
article listing some of the suggestions 
received by the Weather. Bureau for 
causing rain and ending the drought in 
the affected areas in this country,— 
“Several people have urged that a fleet 
of balloons or airplanes carry water 
from the Great Lakes and drop it on 
the interior.—There have been a variety 
of suggestions for mixing the warm 
air near the ground with the cooler air 
high above the earth. Some advocated 
long tunnels attached to a balloon or 
airplane. Others suggested the airplanes 
fly up and down and around to ‘mix up’ 
the air.” 

We can assure the government that 
the industry would be glad to cooperate 
with this program,—for a financial con- 
sideration which would help relieve the 
drought in the commercial airplane 
market also. We know a couple of 
manufacturers who have designs which 
are excellent spinners, which would be 
ideal for mixing up the air. 
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Buying of New Equipment 
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Nears Record Figures in 
Transportation Field 


$360,000,000 INVOLVED IN FIVE 
YEAR TRANSIT IMPROVEMENT PLAN 


Engaged in the most spectac- 
ular modernization program 
of its entire history, the transit 
industry is now purchasing 
equipment at a rate far ahead 
of last year, when a 25-year 





pace with the increasing activity of the local 
transit companies. Other industries therefore 
participate in the improved conditions. Orders 
for steel and other metals, wire, electrical 
equipment, fuel, lubricants, paint and varnish, 
cement and scores of other special and staple 
commodities are moving at an increasing rate 
onto the books of manufacturers who are sales- 
minded enough to see the opportunities—and 
to go after them with products and sales stories 
keyed to today’s conditions in the transit industry. 





bus purchases hit an all-time record in 1938, 

The largest delivery of vehicles to a single 
operating company in the first six months of 
1936 was the 348 units which went to the New 
York City Omnibus Corporation. An order for 
350 buses to Greyhound is now being filled, and 
the first of these new style streamlined rear. 
engined vehicles are just going into service 
throughout the country. Everywhere the in- 
dustry is bwying. Many orders are for lots of 
25 to 50 buses. The business is exceedingly well 





record of over 4800 new pas- distributed with the smaller producers as well ( 
Joun A, Mitten senger cars was established. as the major manufacturers working to capaci- 
Trawit jeornal ome five years ee BUS OPERATORS BUYING EQUIP- ty. ” rage pe er — being accepted on , 
and experiment, the new the basis o -day delivery. 

trolley car developed by the Electric Railway MENT AT RECORD RATE THIS YEAR New terminal projects and garages, as well 
Presidents’ Conference Committee is ready. as the enlargement and modernization of exist. 
Several big city companies are specifically in- So far this year, it is esti- ing facilities, mean jobs for local contractors 
terested. Orders for upwards of 400 of these mated that the bus industry and orders for materials of construction. 
cars are expected by the end of the year. has bought nearly $45,000,- Current statistics of the industry show that 

The popularity of the electric trolley bus has 000 worth of new vehicles, operators are running each existing bus, more 
been increasing. More new ones have been with a more than even chance miles per month, and this together with the 
ordered even in the first half of the present of doing at least as well in the establishment of new bus lines in many lo 
year than in any previous twelve months. Cart W. Stocks TeMainder of the year. At the calities, means a constantly growing market ] 
Gasoline motor bus orders placed by the local Editor | present rate it is probable for gasoline, lubricating oil and other auto 
transit companies are also headed for an all- BusTransportation +14+ almost 20,000 buses will motive maintenance supplies. Indeed, the bus 
time peak. Companies in New York, Brooklyn, have been delivered by the industry spends well over a hundred million { 
Philadelphia and San Francisco are adding close of this year. This will represent a 28% dollars per year for maintenance materials and 
hundreds of new cars on rapid transit lines. increase over last year, despite the fact that operating supplies. As a market for gas, oil and 

This great modernization movement is ex- 
pected to continue. Over 25,000 of the 44,000 
electric cars and over 11,000 of the 19,000 
buses in use today will be obsolete before the 
end of 1941. 

Replacement vehicles will cost on an average 1 


of $10,000 each. To modernize its equipment, 
therefore the industry must spend a total of 
$360,000,000 in the next five years. 

Gratifying increases in passenger traffic and 
revenues which have continued without in- 
terruption for over a year, have strengthened 
and encouraged the transit industry, to plan 
ahead with confidence in the future. 

Purchases of operating and maintenance 
equipment, accessories and supplies are keeping 
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